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COVER: A fairly merry Christmas from tlie dedicated little group 
that brings you 73 each month. Reading down, left to right, we have 
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bon vivant. Phil Price is next, our architect of the newspages, solver 
of circulation miseries and about 50 other jobs. Eric Falkof 
K1NUN, the new assistant editor, will be the scapegoat for all of 
Wayne’s blunders. Aline Coutu, one of the reasons 73 is doing so 
well with advertising, is a church organist as well as advertising 
manager at 73. Roger Block, art director, designs covers like this 
one, draws hilarious cartoons, and smokes a stink-pot pipe. Nancy 
Estle, our artist, puts together most of the pages of 73 as well as a 
lot of the ads. Isn’t she a doll? Ruthmary Davis fights the vagaries of 
the IBM composer to set the type for 73 and our growing line of 
books. Dotty Gibson handles the subscriptions and tries her best to 
deal with the seemingly insane computer which tries to screw up our 
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21 CB'ERS INDICTED 


Reprinted from The Cedar Rapids 
Gazette: October 9, 1971. 

DES MOINES (UPl) A federal 
grand jury has returned 121 indict¬ 
ments against 21 Polk County resi¬ 
dents on 14 different violations of the 
Federal Communications Commission 
regulations. 

U.S. Attorney Allen Doniclson said 
it was the first time a grand jury 
anywhere in the nation had indicted 
citizen band radio operators for al¬ 
leged violations of tht FCC rules. 

The 21 persons indicted, all mem¬ 
bers of a citizen band radio operator 
club called “Apollo," were accused of 
making it impossible for legitmate 
users of citizen band radios to trans¬ 
mit messages in the Des Moines area. 

Donielson said the indictments 
climaxed a nearly eight month investi- 


On October 3, Amos Rhames K4WQS 
came upon an automobile accident 
three miles south of the Virginia- 
North Carolina state line on US-29. At 
1 1:40 AM. Amos put out a call 
through the Danville, Va. repeater 
(WB4QWP, 28/88) for any N.C. sta¬ 
tions to make a call to the N.C. State 
Police. Hearing no reply from Carolina 
stations, W4WWQ. Lynchburg. Va., 
replied offering to call the Virginia 
State Police to see if they had contact 
with the N.C. authorities. The call was 
made but they didn’t have interstate 
contact. 

A call was then put out by W4WWQ 
via the Lynchburg repeater 
(WB4HCX. 34/94) for N.C. stations. 
A reply came from Bill WB4AXH in 
Smithfield. N.C. about 150 miles from 
Lynchburg and 100 miles from the 
accident scene. Bill contacted his local 


gation by the FCC, the grand jury and 
his office. He said some of those 
named in the warrants were licensed 
citizens band operators and some were 
not. and all the alleged violators were 
“using the citizens band like a ham 
radio operation.” 

While a “ham" radio operator can 
use more power and operate on a 
wider group of frequencies, Donielson 
explained, a citizens band radio opera¬ 
tor is more limited in frequencies and 
power. 

He said the violations included talk¬ 
ing excessive distances, using nick¬ 
names instead of designated call let¬ 
ters, and using overheight antennas. 

Donielson said the law provides 14 
different penalties for the violations, 
ranging from two years imprisonment 
or a $10,000 fine, or both, down to a 
S500 fine. 


police department who in turn put the 
information on the N.C. State Com¬ 
puter Network at 11:50 AM. 

While Rhames was at the scene direct¬ 
ing traffic on what has been said to be 
the most heavily traveled two lane 
road in N.C., he maintained contact 
with both repeaters. 

The state police car arriving at the 
scene at 12:18 PM had been a few 
miles south on a radar assignment. It 
took ham radio FM ten minutes to 
establish and pass information over 
the 330 mile round-robin circuit and 
took the police thirty minutes to 
move a car about 15 miles. 

As it turned out. there were no 
injuries but there were some hot 
tempers over the crinkled metal block¬ 
ing both lanes of traffic. The follow¬ 
ing stations participated: K4LKQ, 
K4WQS/M, K4YZR. W4WWQ, 
WB4AXH. WB4MBO, WB4QXE. 


Former Morse Operators 
Have International Club 

When it became apparent that the 
“whole telegram industry would go 
into automation, a number of active 
and former telegraph operators in the 
Western Union, railroads, brokers’ of¬ 
fices, private wire systems, news bu¬ 
reaus and others decided to form an 
organization to perpetuate the 
achievements of Samuel F. B. Morse 
and the traditions of the great frater¬ 
nity of “brass pounders” as they were 
called. The Morse Telegraph Club was 
formed in California m 1942 and 
spread to 60 chapters throughout the 
U.S. and Canada. Today it has over 
4,000 members. 

Among those members are many 
hams, and former commercial wireless 
operators. Anyone who telegraphed 
the American Morse code or the Con¬ 
tinental code (which hams use) for at 
least one year was eligible for mem¬ 
bership. The big event each year for 
each chapter is the annual dinner on 
the last Saturday in April to com¬ 
memorate the birthday of Samuel F. 
B. Morse. 

On that Saturday each year the 
Western Union Telegraph Co. of 60 
Hudson Street, New York City, has 
set up a circuit to all the cities 
requesting contact with the network, 
so that upwards of 60 cities are on 
this vast circuit in the U.S. and 
Canada. The Morse Club appoints a 
chief operator who tries to maintain 
priorities on the big circuit, and it 
functions all that Saturday. Wires are 
cut into halls, hotel dining rooms, or 
wherever the chapter is gathered for 
the annual get-together. 

The proceedings and other Morse 
Gub news, including several columns 
of Morse Club’s ham news are pub¬ 
lished five times a year in a tabloid- 
size newspaper, “Dots and Dashes. ” 
Last year the Morse Club opened its 
membership rolls to hams, too. Dues 
are small. 

Those interested may write O. 
Hugh Braese. President, Morse Tele¬ 
graph Club, 1501 West Shields 
Avenue, Fresno, Calif. 93705 


Through Repeaters... 

HAM FM BRINGS AIO 


by Peter Lascell W4WWQ 
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GOLDWATER ELECTED 
PRESIDENT 



Senator Barry Goldwater has been 
elected president of the Quarter 
Century Wireless Association for the 
1972 1973 term. QCWA, which was 
founded in 1947, is a non-profit inter¬ 
national organization of radio ama¬ 
teurs who have been licensed for 25 or 
more years. Current membership is 
over 5200 of which more than 450 
have been licensed for 50 or more 
years. 

Senator Goldwater operates station 
K7UGA in Scottsdale, Arizona and 
station K3U1G in Washington, D.C. 


INTERNATIONAL HAM 
PHONE PATCH LINKS 
AILING SON. PARENTS 


(Reprinted from the Columbia (MO) 
Missourian.) 

The University ham radio station in 
Brady Commons reached Central 
America Saturday night to reassure a 
University professor whose son was 
critically ill. 

Robert E. Bray, University assistant 
professor of economics, was contacted 
Saturday by the American Consulate 
in Tegucigalpa, Honduras. A spokes¬ 
man said his son David, 23, was 
crtically ill with meningitis. David was 
touring South Central America on 
foot. 

“They (the consulate) told us very 
little, just enough to be alarming,” 
Bray said. “They said he was very ill 
with spinal meningitis, and if we 
didn’t send S650 immediately he 
wouldn’t receive proper treatment.” 

Wanting more information about 
his son’s condition, Bray called a 
relative who worked in the State 
Department and a Jesuit priest in 
Maine who had worked in the State 
Department in Honduras as a mission¬ 
ary a few years ago. He asked them to 
try to make contact with his son. 

Bray’s problem was solved quite 
unexpectedly. Wally Grossman, a 
friend of Bray’s, called him Saturday 
morning concerning another matter. 
When he heard Bray’s problem, he 


suggested Bray go to the ham radio 
station at the University Brady Com¬ 
mons, and attempt a hookup with 
Honduras. 

Steve Kahle, a graduate student in 
engineering, took over the radio. 
Kahle, son of Louis G. Kahle, Univer¬ 
sity professor of political science, had 
attended University High school with 
David Bray. 

The hookup was complicated and 
took more than an hour, Bray said. 
Kahle first reached the Canal Zone, 
where an operater linked him with 
Miami. Miami completed the link to 
Tegucigalpa. 

Kahle talked with David Bray and 
was able to ascertain that he was 
feeling better. But the Brays wanted 
more information, and a new link was 
made, this time through Coral Gables. 
Fla. 

“We found our son quite ill with 
meningitis, but not as serious as we 
had believed,” Bray said. “He has to 
be in the hospital for two weeks. We 
were concerned not only with the 
possibility of death, but also with the 
possibility of brain damage. My wife is 
a nurse and she realized the serious 
implications more than 1. We realized 
he needed prompt treatment.” The 
Brays sent the needed money through 
their local bank. 


HOLLYWOOD ARC 
CONTEST 

The Hollywood Amateur Radio 
Club announces its first annual Opera¬ 
tion’s Day celebrating the first anni¬ 
versary of its club call, WB4TON. 
They expect to have at least two 
transmitters in operation for the full 
30-hour period and offer special 
QSL’s and certificates to participating 
stations. 

Date: January 8 and 9, 1972 
Time: 1700Z Sat. to 2300Z Sun. 


Frequencies: CW 

SSB 

3570 

3930 

7070 

7230 

14070 

14330 

21070 

21430 

28070 

28530 

Exchange: RST, state, 

province, or 


country, and name of operator. 
Awards: Special QSL’s to stations 
making contact with WB4TON during 
the 30-hour period. 

Certificates to stations working 
WB4TON on both CW and SSB. 
Certificates to stations working 
WB4TON on 5 bands. (Any combina¬ 
tion of CW and SSB) 

Application: Send SASE to W40ZF 
along with your QSL and a list of all 
contacts ma.de to WB4TON during 
Operation’s Day to W40ZF, Contest 
Chairman, 2311 West Nassau Drive, 
Miramar FL 33023. 

HOT GEAR 

Starting this month, 73’s Hot Gear 
listing will include a cumulative list, 
providing a running checklist for hams 
and dealers to check before buying 
used equipment. Items will be kept on 
this list for ten months. Each entry 
consists of the make and model of the 
stolen equipment, identification of 
type of gear if necessary', the serial 
number and the date of the issue of 
73 in which a full listing, with owner’s 
name and call, can be found. 

Hallicrafters SR46A Xcvr #446100 9/71 

Regency 2 Xcvr #04-03505 11/71 

Sonar FM-3601 Xcvr #1003 11/71 

Collins 75A-4 Rcvr #804 12/71 

Stolen from Marvin A. Maine WQMGI, 
2095 Prosperity Are., St. Paul MN 
55109: 

Collins 75A-4 Receiver, Serial #804. 
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A 17-year-old ham in Japan is 
looking for a few ham pen pals around 
his own age. Kazuhiro Nakao 
(KH3IWT) lives about 5 miles east of 
Osaka and his mailing address is 
196 9. Shimokosaka, Higashiosaka 
City, Osaka, Japan. This young man is 
interested in basketball and he wants 
to exchange notes of interest with 
other young adults. Please contact 
him right away if you are interested. 

Attention DXers. ARRL has an¬ 
nounced the addition to the Countries 
List of Annobon Island. Annobon 
Island is located off the west coast of 
Africa in the Gulf of Guinea. It 
qualifies as separate from Equatorial 
Guinea under point 2A of the DXCC 
Criteria. Confirmations for contacts 
with Annobon Island may be submit¬ 
ted starting October 1. 

Y02RA 
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Stefan Rusu Y02RA. seventy-two 
years old, a ham since 1927, has held 
calls ER5AR. CV5AR and YR5AR. 
He worked all continents in 1938 with 
3 watts; his present rig consists of a 13 
tube receiver. Hertz antenna, and a 60 
watt transmitter. 

Hilary McDonald W5UNF/6 

VIET NAM. Fred Laun W9SZR, 
HS5ABD. HI8XAL, etc., who is pre¬ 
sently a Province Advisor in the Vinh 
Binh, along with Don Riebhoff 
K7CBZ, HS3DR, etc., are working 
hard to get permission for amateur 
radio operation in this country. 
They’ve had a lot of experience with 
that in other areas, so they just may 
make it where everyone else has 
failed. If you have any help to offer 
write to Fred Laun. JUSPAP/PPA 
Advisory Team 72. APO 96243 San 
Francisco. 


Kure and Midway QSL cards for 
the W7UXP/KH6 DXpedition should 
go to KH6BZZ, no matter what else 
you may have heard. Bureau cards will 
not be accepted. Address 45 601 
Luluku Road. Kaneohe HI 96744. 
Donations gratefully accepted. 

KAMARAN ISLAND. VS9K. unavail¬ 
able for about five years now, is 
expected to be in operation for a few 
days iii early 1972 when Aldo ET3ZU 
visits there. The Labor Day operation 
from Jabal al Tair Island in the Red 
Sea netted over 7000 contacts... a 
very good score indeed. 

AVES ISLAND. YV0 should be on in 
late October if the two radio amateurs 
accompany the scientific expedition 
to this remote island as expected. 

JORDON. JY9DK was on for a few 
days form Amman. Darleen will be on 
from various spots around Europe 
during November and will be 
returning to the U.S. in December. 
SM5AEC is scheduled to be on from 
Jordan too, so it looks as if there will 
be no real shortage of JY calls on the 
bands. King Hussein JY1 still shows 
up frequently on the bands to reward 
the diligent DXers. 

ZANZIBAR, 5H3LV is trying to get 
back there again in late December for 
those who missed Garth’s last two 
visits there in Feburary and April 
1970. By now there should be a fair 
demand built up. 

(Thanks to the West Coast DX Bul- 
Jetin) 

DX MAILBAG 



Hi Wayne: 

As per our contact the other night I 
am enclosing the shot of Gus Roblot 
FP8AP. 

After some ninety 90 trips to the 
Newfoundland mainlaind with the 
ATT A BOY in which he brought ice 
cream to St. Pierre for sale on the 
Island, Gus has finally decided to 
retire his trusty little boat. To let the 
legend of the ATT A BOY live on, Gus 
has decided to move it up on the 
mountain side on St. Pierre on skids. 


REPEATER UPDATE 



W2NSD/1 report! 


On the morning of September 28th 
1 noticed that the two meter band was 
unusually good. The WA1KGR repeat¬ 
er from Holyoke MA was pushing S-9 
on the Standard, where it usually 
struggles in here about S-4 or so; good 
copy, but not overpowering. This 
perked in the back of my mind 
through the day and, when things 
went a little blah along about ten that 
night I headed for the top of Pack 
Monadnock in the Rover. 

Sure enough, signals were excellent. 
1 put the C.T. Power amplifier on the 
Standard, boosting it to about 80 
watts output and made a try to get 
into WA2SUR 19-73 in New York 
City. I’ve tried them before, but never 
when they were as strong, running an 
S-2 with a lonnng slooow fade, taking 
perhaps fifteen minutes to go through 
a valley and back up again. I made it 
this time and quickly found myself 
talking to a bunch of good old friends 
through that extremely popular re¬ 
peater. The most exciting contact for 
me was with Larry WA2INM, who 
wrote a lot of articles for 73 back in 
the early days and spent a good deal 
of time haunting the 73 offices in 
Brooklyn. Further, he did a good deal 
of the work of moving us up here, and 
then visited any number of times 
while he was going to college in 
nearby Marlboro VT. Larry was sitting 
in a bar in Greenwich Village with a 
TR-22, with his wife Jackie WB2BXY! 

and make a ham shack out of her, for 
visitor hams to use while on the 
island, as well as, his own shack. 
Shown here with the ATTA BOY are 
left to right George, Gus’ son-in-law, 
Bridget. Gus’ granddaughter, and Gus 
FP8AP. 

Bill W1PFA 

INTERNATIONAL AMATEUR 
RADIOCOMMUNICATION 

The FCC has received notice from 
the Cambodian licensing authorities 
that pending government approval and 
eventual International Telecommuni¬ 
cations Union notification, there 
would be no objection to communica¬ 
tions between amateur Station 
XU1AA. Phnompenh, Cambodia, and 
U.S. licensed amateur stations. 

The Commission has no objection 
to U.S. amateurs communicating with 
Station XU1AA. 


4 







Shifting to WA1KGK in Trumbull 
CT I added more old friends to the 
log, plus Jim K3VJH down near Wash¬ 
ington, almost 400 miles away, and 
John K3IBN in Harrisburg PA. I could 
hear a lot more chaps coming through 
the Philly repeater on 76, but they 
were busy with themselves and 
weren’t as excited over working New 
Hampshire as I was in contacting 
Philly, so nothing came of it. 

The car battery, my perseverence 
and the band all failed about 2 AM, so 
I pushed the car to start it and headed 
home to bed. 

Would there by an interest in a 
repeater contest? I know I would 
enjoy it, but perhaps I’m in a great 
minority. Perhaps one which would 
give one point for every contact made 
through a repeater, with a multiplier 
for the number of repeaters used. I’d 
win, of course, but what better way to 
set up a contest, right? With a mini¬ 
mum of 22 repeaters available from 
my nearby mountain, even without a 
beam, I have quite an advantage. If 
someone gives me trouble from down 
in Massachusetts on Mt. Grey lock we 
could throw in a state multiplier to 
push me back over the top again. 

Ken and 1 discussed an FM contest, 
but he was violently opposed to it. 
FMers aren’t interested in DX and 
contests, said he. Maybe not, but a lot 
of chaps sure tried hard to contact me 
when the band was open and the rest, 
with one or two exceptions, coopera¬ 
ted fully. If I get letters of encourage¬ 
ment from a dozen states we can start 
mulling over the rules for a short fun 
contest, perhaps 24 hours on a Satur¬ 
day night through Sunday afternoon. 
It won’t take as many negative letters 
to turn the whole thing off... I 
discourage easily 

DXing The Repeaters 

The late September effects of the 
hurricane sliding up the coast were 
most pleasant for old timers on two 
meters. The band went wild, with the 
FMers finding Ohio repeaters banging 
into Maine and most of New England, 
and openings all over the place from 
the midwest down to Virginia. I drove 
to the top of my local mountain on 
three different nights and had a won¬ 
derful time working the gang in New 
York through WA2SUR 19-73. The 
temperature inversion was so pro¬ 
nounced that I could even see lights 
reflected way up in the sky from what 
must have been New Haven, well ’over 
100 miles away. 

My old buddy Frank W20CM was 
boiling through the New Hampshire 
repeater W1ALE from Long Island 
and I worked him on a half dozen 
different repeaters in short order. My 
best DX for the evening was K8WKE 
in Utica Michigan who was hearing me 
through W1ABI in Vermont and 


coming through on 88 direct! My 34 
receive channel was awash with signals 
from New York and New Jersey and I 
had better luck listening 34 and let¬ 
ting them hear me through one or 
more of the 34—94 or 34-76 repeat¬ 
ers. 

Ernie W1FPT down in Bridgeport 
CT probably did the best of all with 
his 100 watts and beam. H$ worked all 
over the place. 1 wonder if we 
shouldn’t think in terms of making a 
certificate available for working 
through 100 repeaters? Perhaps a tape 
cassette of the CW identifications 
coming back would be proof? 1 know 
1 get a kick out of lifting a repeater 
out in Ohio or western Pennsylvania 
and hearing the identification come 
back. 

CA WA6SIN Ventura Cty. 28 88 
CO Broomfield 01-61 

proposed 

CO WA0VUODenver 04-64 

CO Denver RTTY 10-70 

CO WA0VTV Colo.Springs 16-76 
CO W01A Boulder 16-76 

CO WA0BAG Saginaw Peak 16-76 
proposed 

CO WA0ZCI Monte Vista 16-76 
proposed 

CO Pueblo prop. 19-79 

CO WB0ERV Buckhorn Mt. 25 85 
No. CO 

CO WA0SNO Pueblo linked 28-88 
to W0ENA 

CO Denver simplex88-88 

CO Denver prop. 31-91 

CO W0WYX Denver Squaw 34-94 
Mt. 

CO WA0SNO Pueblo 34-94 

CO Denver prop. 37-97 

CO K0OVQ Denver CD 

146.82-147.30 

CO Arapahoe Cty. CD 

147.06 

CO Prop. CO 58-88 

simplex 

CO State RACES 

CO WA0WC Denver 145.20 

444.35-449.35 
CO WA0FTM Broomfield 

444.40-449.40 
CO W0WYX Squaw Mt. 

444.45 -440.45 
CO VV0IA Boulder 

444.55 449.55 
CO WB0ERV Buckhorn Mt. 

proposed 

444.85_449.85 
CO W0ENA Pueblo 53.0-52.525 
CO Statewide simplex 

52.525 

CT K11GF New London 19 94 
FL WB4KNQMerritt Island 34-76 
443.1-448.1 
GA WB4KLM Augusta 34-94 
HI KH6EQF Honolulu 

449.15 444.15 

HI KH6FOX Waikiki 16-76 

HI KH6EQK Mt. Holeakala 

444.15 449.15 


1A WAOWALinn Co. 34—94 
IA K0JIU Council Bluffs 22-82 
IL WA9DZO Chicago 10-85 
IL WA9DZT Chicago 52.76-52.64 
IL Chicago 46-88 

IL Chicago 

147.40-147.81 
IL WA90RC Chicago 

448.75-443.75 
IL WA9TEC Decauter 34 94 

IL WA9SGJ Graymont 16 94 

IL WA9EAT Joliet 28-987 

IL K9CLW Winnebago 

82-147.30 

IL WA9LIV Waukccgan - 34-76 
(1950 Hz WimotWI access) 

IL WA90RC Chicago 34-76 

IL WB9AEF Peoria 34-76 

IL W9DGV Rock Island 34 94 

IL W9DGV Rock Island 34-76 

IL K9CLW Winnebago 

82-147.30 

IL WA9LIV Waukeegan 34-76 

(1950 Hz Wimot WI access) 

IL WA90RC Chicago 34-76 

(1800 Hz no.. 2000 Hz so.) 

IN W9ZPP Evansville 

52.92-52.525 
IN K9JSI LaPorte 22/34-76 

KS WA0VVW Pittsburg 34 94 

LA WB5CDP Monroe 

52.827-52.525 
LA W5MLE Morgan City 34 94 
(+440.0 146.94 & 444.5-52.525) * 
MA K1FFK Mt.Grey lock 

52.78-.525 

MA WA1KFZ No. Adams 10-70 
MI WB8CSA Benton Harbor34-94 
MI W8MAI Benton Harbor 94-76 
MI K8WKE Utic? 28-91 

NH WA1KGO Peterborough 19—79 
(was 37-73) 

NJ Oakland 16-91 

NY WB2BLU Yonkers 31-91 
OK Okla City 16-76 

RI W1HQV Providence 16-76 
SD WA0VVGSioux Falls 34-94 
SD W0BXO Brookings 34-94 
TN W4BS Memphis 22-76 
444.0-449 0 
TX WA5SNJ Pasadena 34-94 
VA WB4QDP Arlington DC) 31-91 
WI W9ROM Milwaukee 34-76 
(2250 Hz Slinger; 1700 Hz 
Grafton) 

WI WA9PBW Madison 34-76 
(2100 Hz) 

WI WA9WVE Madison 46-88 
WI W9AIQ Sturgeon Bay 34-76 

CANADA 

BC VE7ELK Chilliwack 46-00 
BC VE7CAP Kimberley- 34 94 
Cranbrook 

BC VE7BTU Nelson 46-147.33 
BC VE7AFG Prince George 

58 147.33 

BC VE7CAQ Trail 34 94 

BC VE7RPT Vancouver 34-94 
BC VE7BEL Victoria 22-147.54 
ONTVE3SAR Sarina 34-94 

Thanks to WB4EAB, WA9TKA, 
WB6MAY/VE7, WA0 RLQ, K6YLQ. 
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BOSTON HAM AUCTION 

Boston College ARC (W1PR) and 
Middlesex ARC (W1HEB) are jointly 
sponsoring an auction of radio and 
ham gear to be held Friday. November 
26 at Campion Hall, Boston College, 
Beacon Street. Newton MA. at 7:00 
PM. All area hams are urged to attend, 
bringing any gear they’d like to sell. 
There will be a raffle and refreshments 
will be available. 

SEPTEMBER VHF CONTEST 

The results of the Honeywell Radio 
Club (W1DC) effort in the September 
VHF contest are interesting to mull 
over. They operated on seven VHF/ 
UHF bands, 50 through 5650 MHz, 
and made 881 contacts in 29 different 
sections. The most contacts were 
made, naturally, on 50 MHz. where 
they made 432 in 28 sections. Inter¬ 
estingly, 18 of those were on FM. 90 
on AM and 324 on sideband and CW! 
On 144 MHz they made 106 FM 
contacts, 152 AM. and 107 sideband 
or CW contacts, for a total of 365 in 
21 sections. The best distance on 2m 
was West Virginia, Virginia and Ohio. 
Ten contacts were made with Mary¬ 
land—DC! On 220 MHz no AM was 
used so there were 17 FM and 18 
SSB/CW contacts for 35 total in 13 
sections. The 432 MHz results might 
have been better with some FM. but 
31 contacts were made on SSB/CW 
.and 6 on AM. thirteen sections con¬ 
tacted. There were seven contacts on 
1296 with 5 sections, the furthest 
being New Jersey. Four neighboring 
sections were contacted on 2400 .MHz 
and one on 5650 MHz. Would there 
be any interest in 73 providing a 
special certificate of merit for two- 
way contacts between any two sta¬ 
tions on six VHF bands? That sounds 
like an interesting goal. 

DELAWARE QSO PARTY 

This contest runs from 2300 GMT 
Dec. 18 to 2300 GMT Dec. 19. The 
exchange will be QSO number, report 
and county (for Delaware stations) or 
state, province or country for non- 
Del. stations. Suggested frequencies: 
CW. 3560, 7060. 14060. 21060. 
28060; phone. 3975, 7275, 14325, 
21425, 28650; VHF 50.4 and 144 
MHz. Novices on 3710 and 7170. 

Awards: A certificate will be award¬ 
ed the highest-scoring station in each 
state, Canadian Province and foreign 
country (with 3 or more contacts) and 
to the highest-scoring station in each 


Delaware county. In addition, a 
W-DEL certificate will be sent to any 
station working all three Delaware 
counties. Logs showing required date 
will be accepted in lieu of QSLs. The 
mailing deadline is Jan. 1, 1972. Send 
your log to Mark Augustin WA30YA, 
2119 Barr Road, Wilmington. Del. 
19808. Persons wishing the W-DEL 
certificate must apply to this address. 
No fee asked, but SASE is required. 


CINCINNATI STAG 



"Without mud it wouldn’t be a 
Cincinnati Hamfest.” as one astute 
observer so aptly phrased it. Neverthe¬ 
less, quite a number of brave lads 
from the far corners of Ohio and the 
nation braved the forbidding muck to 
set up table and tent in pursuit of an 
unfrozen buck. 

This year’s Cincinnati Stag Hamfest 
boasted an added treat in the person 
of Bob Mathews, K8TQK, the notor¬ 
ious "voice” of “Miamisburg’s Finest 
Repeater,” WA8PLZ. Our enterprising 
camemian caught Bob in festive cow¬ 
boy hat and jovial mood at left in the 
picture above. This is the last known 
photograph of Bob, who was last seen 
sinking rapidly in a plate of roast beef. 

At right in the photograph is Miss 
Floozie O’Toole, an agent of the 
Women’s Liberation Movement, who 
successfully infiltrated the tradition¬ 
ally all male event by disguising her¬ 
self as a set of Drake equipment. 

. . WB8LBV 



WA3NIL fined SI00 for operating on 
unauthorized frequencies. 

WA30FK proposed revocation of 
license for not answering FCC mail. 
WN4RGR revoked for failure to 
answer FCC mail and violations. 
WA6GMR revoked for failure to 
answer FCC mail and violations. 
WB4KGL proposed revocation of li¬ 
cense. 

This may seem like a lot. but it is 
miniscule amid the hundreds of CB 
fines and revocations. 



TWO NEW FM TRANSCEIVERS 
ANNOUNCED 



The Icom IC-20 and IC-21. which 
have been coming back from Japan 
under the arms of returning service¬ 
men. arc now being imported by our 
old friends at Adirondack Radio in 
Amsterdam, New York. Both are 10 
watt FM two meter transceivers, with 
the IC-20 having 12 channels and the 
IC-21 24 channels! In addition there is 
an accessory vfo for the IC-21 to 
permit continuous tuning of the re¬ 
ceiver. •The IC-21 has an S-meter. an 
SWR meter and even a discriminator 
meter built in. There is a protection 
circuit which turns off the final if the 
output is shorted, open or likely to 
damage the transistors. The IC-21 
operates from either 13.6 volts or 115 
V ac. Both use 18 MHz crystals for the 
transmitters and 15 MHz crystals for 
the receivers 



For further information write to 
Adirondack Radio, Box 88\ Amster¬ 
dam NY 12010 or watch 73 for a 
review of the IC-21 at an early date. 

Automatic Alarm 

Whether you have a rig in your car 
or not you need an alarm these days 
The estimated life expectancy for a 
Corvette parked on the streets of New 
York is now about 17 minutes, aver¬ 
age. 

The Technical Product Develop¬ 
ment Company, Box 84. Nutley NJ 
07110 has come out with an alarm 
system for cars which does just about 
all you could want For S50 it \vill set 
itself automatically and sound your 
horn, flash lights set off a siren, etc 
as well as prevent the car from being 
started if anyone opens a door, hood, 
trunk, or messes with the ignition. 
You have seven seconds after opening 
your car door to turn off the hidden 
switch to prevent all hell from break¬ 
ing loose. They have other models for 
S20, $30 and $40 with progressively 
fewer features They claim that the 
gadget is easily and quickly installed. 
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The Immovable Key 

How about a key with no paddle 
movement at all! With no keying 
contacts, and completely solid state, 
the Data Engineering key operates by 
touch alone. The key has two insu¬ 
lated electronic grids which, when 
touched, operate the ICs. With this 
system there can be no problems with 
contact adjustment or bounce since 
there are no contacts. 

The key operates from two C cells 
and uses two ICs and two transistors. 
It is carefully shielded against rf. 
Weighting prevents the key from walk¬ 
ing. 



How Data Engineering can turnout 
this remarkable key, with a 5-vear 
guarantee, for only $19.95 is surpris¬ 
ing. You can get a spec sheet from 
them if you write to Box 1245, 
Springfield VA 22151. 

16 Channel Scanning Receiver 



Regency Electronics, 7900 Pendle¬ 
ton Pike. Indianapolis IS 46226 now 
has • a 16-channel scanning receiver 
available. This covers the 50. 146 and 
450 MHz bands, enabling you to 
monitor repeater channels on all three 
bands. Push buttons activate the chan¬ 
nels you wish to monitor. Manual 
switching of channels is also possible, 
naturally. The built-in antennas can be 
bypassed with outdoor antennas and 
the built-in speaker can be bypassed if 
an external one is preferred. Price? 
S219. This would seem to be an 
excellent FM scanner for the serious 
FMers as well as the FM amateur with 
irons in other fires such as the need to 
monitor police. Apollo 16, the mafia, 
or whatever. 


TELL OUR ADVERTISERS 
YOU SAW IT IN 731 

. . .even if you didn't 


New BIRD Ham Wattmeter 

Confirming rumors current during 
the past year. Bird Electronic Corpor¬ 
ation has announced the debut of an 
RF Wattmeter designed especially for 
the ham market. There are actually 
three models, two of which cover the 
1.8- 30 MHz range (160 meter to 10 
meter bands) and the third covering 
50- 150 MHz (6 meter and 2 meter 
band). The Model 4350 measures for¬ 
ward and reflected power in two 
ranges: 200W and 2000W, while the 
Model 4351 has ranges of 200W and 
1000W. The Model 4352 has ranges of 
40W and 400W covering the two VHF 
bands of six meters and two meters. 



The new line of wattmeters are des¬ 
ignated HAM-MATE™. and use the 
well known Thmline® construction, 
made famous in the industrial field by 
the Model 43. The new 4350 Series 
Wattmeters emphasize dependable rf 
power measurement, in the tradition 
of Bird rf wattmeters. Special atten¬ 
tion is given to the directivity of the 
Ham-Mate, which is the ability to 
differentiate between rf power flow¬ 
ing in opposite directions in a trans¬ 
mission line. The new Ham-Mate has a 
minimum of 20 dB directivity which 
assures meaningful reflected power 
(and vswr measurement). 

It is anticipated that the Models 
4350 and 4351 will be available for 
delivery beginning in October 1971, 
and the Model 4352 in December 
1971. All three models are priced at 
S79 users net price. 

Write Bird Electronic Corporation. 
30303 Aurora Road. Cleveland OH 
44139 for further particulars. 

NEW NATIONAL 
TRANSISTOR CATALOG 

A new 130-page Transistor Catalog 
is now available from National Semi¬ 
conductor .Corp. The catalog provides 
complete data on National’s entire 
transistor line including NPN and PNP 
small signal transistors. Field Effect 
Transistors, and Pro-electron types. In 
addition to specifications, the catalog 
provides Process No. design/applica- 
tion data and test limit information. A 
glossary’ of terms and package outlines 
are also provided. For a free copy, 
write to National Semiconductor 
Corp., 2900 Semiconductor Drive, 
Santa Clara CA 95051, Attn: Market¬ 
ing Services. 


FM TRANSCEIVER RECEIVES ANY 
2-METER BAND CHANNEL . . . WITH 
CRYSTAL CONTROLLED PRECISION 

Clegg Division of International Sig¬ 
nal & Control Corp. has announced 
the immediate availabilty of its new 
completely solid state FM-27 mobile 
transceiver. 

The principal feature of the trans¬ 
ceiver is the CRYSTIPLEXER tuner, a 
new synthesizing system that allows 
any channel in the 2-meter band 
(146-147 MHz) to be monitored with 
crystal precision but without the 
need for additional crystals. To moni¬ 
tor any specific frequency within this 
band, the operator merely sets the 
two receiver controls to numbers cor¬ 
responding to the desired frequency. 
To monitor 146.94, for example, the 
operator sets the first control to 9, 
and the second to 4. 

Receiver selectivity is rated at 70 
dB of adjacent-channel attenuation. 
Sensitivity is rated at better than 0.35 
H V for 20 dB of quieting. 



The transmitter portion of the 
FM-27 is a 10-channel solid state 
device with a power output of about 
20 to 25W of rf. 

Weighing less than three pounds, 
and measuring only 3'/2” H. x 7-7/8” 
W. x 9%” D., the transceiver is pack¬ 
aged in a rugged anti-theft case with a 
special locking-clamp mounting. Two 
crystal controlled transmit channels 
and a PTT microphone are included in 
the suggested amateur net price of 
S449.95. 

Further information on the FM-27 
mobile transceiver is available from 
Clegg Division, International Signal & 
Control Corp., Box 388, R.D.#3, 
LititzPA 17543. 

New Hep Catalog 

Motorola has just announced their 
new cross reference guide to their 
entire line of semiconductors, publica¬ 
tion HEP HMA-07 and it includes the 
type number, basing diagram index, 
packaging index, specs, maximum and 
minimum ratings, electrical character¬ 
istics. etc. This includes 168 new 
hobby devices just introduced. Re¬ 
placements are listed for over 30.000 
different semiconductor device num¬ 
bers including IN—, 2N—, 3N—, 
JEDEC numbers, Japanese, Dutch and 
other foreign numbers. See your 
Motorola HEP distributor for a free 
copy of this new catalog. 
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NEVER SAY DIE 


.. ck W2l\ISD/l 


EDITORIAL BY WA YNE GREEN 


Meaningful Contacts 

One of the more consistent com¬ 
plaints lodged against our hobby is 
that so little of our incredible commu¬ 
nications capability is used for the 
exchange of more than superficial 
information. 

Unfortunately the complaint is an 
all too legitimate one. Considering the 
reasons why this is so, I wonder if 
anything can really be done to reverse 
this pattern? Perhaps a look at some 
of the more basic reasons will help 
bring the problems into focus and give 
us some insight into solutions. Maybe 
not. 

While the resultant lack of any real 
communication is the common result, 
there are several causes for this and 
each has to be considered separately. 
The chap on the two meter FM 
repeater has his trade-offs which limit 
the use he can make of that facility. 
The DX operator has his problems, 
some the same, others quite different. 
The Novice has his miseries, and so it 
goes. 

Perhaps if we start with the more 
narrowly limiting factors and close in 
on the generally inhibiting situations 
we can best outline the whole prob¬ 
lem. For instance, the operator work¬ 
ing through an FM repeater has a 
whole bunch of cards stacked against 
him when it comes to opening up an 
interesting and meaningful conversa¬ 
tion with someone else. 

First of all, one or the other is 
probably driving a car. This means 
that a good portion of his attention is 
on the car driving and his radio 
contact has to take second place in his 
mind. If there is a second person in 
the car. this further divides his atten¬ 
tion, and you will notice that little of 
what you say to this chap seems to 
have gotten across at all. You will be 
right. 

Operating through a repeater could 
possibly work out well if two ops 
were putting good signals into the 
repeater, both had nothing whatever 
to do except pay attention to the 
other, both knew that there would be 
no interruptions, and both had lots of 
time and knew that they both had the 
time. 

But it doesn’t work this way at all. 
Few repeater users do not have the 
psychological feeling that they should 
get off the pot as soon as possible to 
make way for someone else. One, the 


other, or both are preoccupied with 
something else. The signals often fade 
in and out. losing part of the conver¬ 
sation. One is wideband - the other 
narrow and one therefore Finds it 
difficult to understand the other, even 
when the signal is strong. And so it 
goes. 

Add to this the fundamental diffi¬ 
culty of communicating with a person 
you don’t know, whom you can’t see, 
about whom you know little, if any¬ 
thing, a person you can’t even hear 
except when you stand by for him, 
cutting off those conversation rein¬ 
forcing grunts and uh-huhs which help 
keep two people talking with each 
other. The restriction of having to talk 
with no reinforcement, covering 
everything the other chap has said (as 
-nearly as you can remember) and then 
originating new things to talk about is 
a very severe one. It is no wonder that 
such a large percentage of the radio 
amateurs stick pretty much to short 
recitations of their equipment and the 
weather. 

The amateur radio type of contact 
is quite abnormal and has no counter¬ 
part in our learning process, so most 
of us are unprepared to tackle the 
difficulties it poses. Even on the tele¬ 
phone you can hear the reinforcing 
noises of agreement and be stopped 
when the other person has something 
to add or disagree about. Way back in 
the long-dead past of amateur radio 
this type of communication did deve¬ 
lop for a while. Oldtimers will remem¬ 
ber with great warmth the duplex 
contacts on 160 meters where it was 
possible to just leave your rig turned 
on and tunc in to your contact on the 
other end of the band. Just like the 
telephone. 

When sideband started and VOX 
became the way to go. this system 
looked as if it would partially bring 
back the old arrangement. But the 
clank of the relays was too much for 
most operators and, after uh-huhing 
between sentences to keep that con- 
flabbed VOX from tripping, they 
went back en masse to push-to-talk. 

While a few of the DX brethren do 
indulge in interesting contacts, most 
of the exchanges are of little more 
value to anyone than the hasty hello 
over the local two meter repeater. The 
pressures of other stations trying to 
work your rare one, fading, other 


contacts on frequency, and such jazz 
make long contacts rare. Even if you 
have the ability and experience to 
manage an interesting contact you 
would be hard put to bring it off. 

I would dearly love to talk with 
YA1GNT for an hour, yet I have one 
devil of a time carrying on an hour 
contact with Chicago a good deal of 
the time. Oh. I can make it now and 
then, but 1 have to lose a lot of sleep 
waiting for the right conditions. 

Are there any answers to the prob¬ 
lem? Are there any changes that might 
be made so more or us could indulge 
in meaningful conversations via our 
incredible amateur radio bands? I 
think so. 

There are no simple answers to 
such a complex set of problems, ob¬ 
viously. But we can all help out if we 
are first of all aware of what we are 
missing and make a determined effort 
to move in the direction of better use 
of our bands. 

On the FM repeaters I would sug¬ 
gest that repeater owners seriously 
consider the installation of a second 
or third repeater. While the spectrum 
between 146—147 MHz is about full 
in many areas, there is still little going 
on in the 145-146 and the 147 148 
bands. The emerging 220 units will 
make that band an invaluable addition 
to the two meter repeater setup. With 
enough repeaters we can afford the 
luxury of long-winded contacts. With 
both 146 and 220 repeaters we might 
even develop a duplex system of 
operating. The use of two- or three- 
minute timers on repeaters will aid the 
mobile operator in getting a word in 
when two long-winded ops are talking. 
Timers like that will also shorten some 
of the endless and pointless pontifica- 
tions which drive ops off the air for 
weeks at a time when they get 
snagged. 

I’d be very interested in what you, 
the reader, thinks might improve our 
ability to use amateur radio for true 
communication. Should phone patch¬ 
es be eliminated except for serious 
emergencies? Should nets be curtailed 
or encouraged? Should DX for QSL 
card purposes be channeled to a small 
set of frequencies? What can we do? 
Here we are, able to talk anywhere in 
the world, and what do we do? 

When you consider that we have 
virtually the ONLY system for people 
-to-people contact around the world, 
perhaps you can appreciate the im¬ 
portance of our really making some¬ 
thing of it. Tourists rarely get to meet 
the people in a country they are 
visiting. They meet the tour guides, 
hotel clerks, and taxi drivers, and that 
is about it. No wonder so many 
Europeans have incredibly distorted 
ideas of Americans . .. they know us 
from our movies and television ex- 
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ports, and an occasional camera-clad 
tourist who bumped into them on the 
street. How much do you know of 
Yugoslav people . .. their lives, inter¬ 
ests, foods? Yet I doubt if any serious 
DXers have talked with less than a 
hundred YU stations. 

What can we do? 1 think all of us 
are open for suggestions and ideas. 

SAROC 

A reader wrote to ask what it is 
about Saroc that we make such a fuss 
over it. Mostly I guess it is because 
this is one of the best run and most 
carefully planned hamfests in the 
country. I know I have a wonderful 
time there because I can get together 
with the amateurs who are making the 
news and the manufacturers with the 
newest products. 

Like you. I’m interested in seeing 
and feeling the latest ham gear, wheth¬ 
er it be FM, SSTV, or sideband. I 
enjoy talking with the men who de¬ 
sign and make this equipment... to 
find out what they have in mind for 
the future . . . what problems they’ve 
had . . . how things are selling. I like 
to pass along reader questions about 
difficulties with the equipment and 
my own personal miseries that 1 may 
have had. 

The 34 94 repeater allows me to 
talk the clock around with interesting 
FMers and meet the fellows who are 
designing the most sophisticated re¬ 
peater installations. 

The technical talks arc usually fas¬ 
cinating and give me a lot to think 
(and write) about. The parties are 
even more fun, whether it be mass 
elbow blimps put on by manufac¬ 
turers or bashes in the private rooms 
in the evenings. 

The SI2 per double room at the 
hotel makes the visit relatively inex¬ 
pensive as long as I stay clear of the 
gambling tables and devices. The ex¬ 
pensive shops are a delight to look 
into if I am there alone, and a caution 
if my wife is along. 

It’s fun . . . and that is what ama¬ 
teur radio is all about, right? 

Articles wanted... 

Come on you fellows who are 
working with ICs, break loose with 
more articles for the rest of us. We 
know you can make up a frequency 
synthesizer now that will let the Nov¬ 
ice use crystal control and still hit 
every kHz or even 0.1 kHz across the 
Novice band. We know you have 
worked out many ways to replace the 
dozens of crystals needed to hit all 
those FM repeaters with a synthesizer 
for the receiver and transmitter. We 
know you have some fabulous new 
RTTY converters and AFSK genera¬ 
tors. We know you can build 24-hour 
clocks for the shack that count the 
Hertz arriving from Con-Ed and wink 


at us with numbers. We know you can 
varactor yourself up through any of 
the UHF bands with substantial pow¬ 
er. What we don’t know is if you can 
write about these modern wonders. 

You say you have a mini-repeater 
in your car so you can work through 
the local repeaters even with a hand 
unit? Details . . . give us details. You 
are proud of your remote base up on 
that mountain, complete with sophis¬ 
ticated controls . . . write about it so 
more of us can join the fun. You have 
a Touchtone system that is unusual? 
Let’s go! 

Status Quo of CB 

The 1970 FCC annual report dis¬ 
closed that a total of 886.951 stations 
were licensed to operate in the Citi¬ 
zens Band. During the year 26,327 
new stations were added while but 
951 were dropped. Perhaps that will 
put to rest some of the exaggerated 
reports circulating citing over a mil¬ 
lion CBers. That growth figure sure 
would look good in the amateur ser¬ 
vice, wouldn’t it! 

Scaling as a Way of Life 

Several months ago we built up one 
of Heath’s counters and it has seldom 
been turned off since its first test run. 
Normally it sat on top of the sideband 
rig, reading out the frequency a la the 
Signal One .. . “Hmmm, let’s see 
there, Gus, I think I’m on about 
fourteen point two one eight three 
seven seven, how’s that check with 
your receiver dial?” Heh, heh! 

All this was a barrel of laughs, but 
it didn’t help much with the mysteries 
of what is tuned where on two meters 
since this was a good bit above the 
range of the IB-101. And two, as you 
may have read, is where it’s at these 
days. Particularly around here at the 
73 pad, it’s at. 

Chancing to read one of the fasci¬ 
nating ads in 73 (I find the ads in 73 
much more interesting than those in 
other magazines, don’t you?), 1 no¬ 
ticed that Vanguard Labs was making 
a nifty little contraption designed to 
solve my problems. A Scaler. This 
gadget divides things by ten, which is 
just the ticket for counting down 
from 146 MHz. 

Down in my cellar workshop I have 
one of the world’s nicest old frequen¬ 
cy meters, the Navy LR-1. This kluge 
weighs in a 98 pounds of hemia- 
inducing bulk and has about fifty 
tubes. It was built by General Radio, 
so you know it was the state of the art 
back when. The LR-1 has done well 
for me down through the years, I have 
to admit. With it 1 could read out 
most frequencies to a cycle or two if I 
made a project out of it. That’s almost 
as good as the IB-101, which feels like 
it weighs about six ounces. 


At any rate, today I have the 
IB-101 and the Vanguard Scaler on 
the desk and with them I can get the 
FM transceivers right exactly on chan¬ 
nel instantly. I poke the prod over 
near the receiver oscillator and read 
out the 136 MHz frequency there 
(146.94 - 10.7 (i-f) = 136.24 MHz). 
A quick tweak and it’s on channel. 
Then I probe near the coax output 
and tune up the transmitter. With the 
counter on the Hz position it counts 
in tens of cycles, which is closer than 
your quivering hand can probably 
adjust the trimmers. While it varies 
from rig to rig, I’ve found that several 
of them drop about 500 Hz when I 
put them back in the case. Now I 
know and you know that one half a 
kHz isn’t going to make the slightest 
difference to anyone, but perfection is 
perfection and we have the means, so 
why not be perfect? Right, so we tune 
everything up a bit high and it all 
drops into place back in the box. For 
a while. 

Quite a few FM rigs come and go 
here, so the counter is in, use almost 
every day. And of course, every time I 
am going to take a trip anywhere I 
have to get out my tray of crystals 
(I’ll sure be glad when frequency 
synthesis is the order of the day) and 
re-crystal for the new area. In go the 
crystals and tweak, tweak, they are on 
channel, and I’m off to New York 
City or Chicago, ready to join the fun 
wherever I am. 

Just going up on the local mount¬ 
ain, Pack Monadnock (where we keep 
the WA1KGO repeater), calls for a 
good deal of encrystalization. If you 
are on the go you could do worse than 
drive to the top of this lump, the 
highest place you can drive in South¬ 
ern New Hampshire. From there you 
can work through so many repeaters it 
will make your head spin . . . W1 ALE, 
WA1KGR, W1KOO, WA1NJR, 
K1MNS, WA1KGO, WA1KGP, 
W1ABI, WA1KFZ, WA1KGM, 
WA1IMO, W1QFD, WA1KRJ, 
WA1KFX. K1ZAW, K1ABR, 
WA1NEU, W1MTV, W1PRI, K2AE. 
WA2UYJ, and perhaps a few more if 
you wait for the squelch tails to stop 
and if too many fellows aren’t on 
channel using closer repeaters. 

Impressing Relatives 

Or friends, for that matter. What 
amateur hasn’t had to try and explain 
the hobby to some long-lost visiting 
aunt or cousin? It is difficult. They 
look puzzled and not very interested. 
Our hobby is a damned impressive one 
to us and we want rfiem to appreciate 
what miracles we accomplish. The 
usual scene following the attempts to 
explain is one of demonstration . . . 
and it is frequently a disaster, leaving 
the aunt convinced her nephew is an 
idiot. 

(Continued on page 10) 
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W2NSD/T (Cont. from page 9) 

The chap with a DX-20 on CW has 
no chance and he knows it, so (unless 
he really is an idiot) he flips through a 
few choice QSL cards to prove his 
prowess and lets it go at that. The 
seasoned DXer may put his reputation 
on the line by turning on twenty 
meters and tuning for something bet¬ 
ter than average. I’ve tackled this with 
success at times, netting an interesting 
contact with an ornithologist in 
Finland on one important occasion. 

The other day I was worried and 1 
admit it. It was during my folks’ 
wedding anniversary celebration up in 
northern New Hampshire and all 1 had 
with me was a little two meter 
Handie-talkie. There I was, sitting in 
the back seat of someone else’s car 
trying to explain amateur radio to an 
aunt I hadn’t seen in twenty years. I 
talked about working DX and then 
got into describing repeaters. She 
heard what I was saying, but it obvi¬ 
ously wasn’t making much sense. 

I pulled the little HT-220 out of my 
jacket pocket and turned it on . . . 
silence. Hmmm, not so good. We were 
driving through the White Mountains 
about 50 miles from W1KOO in 
northern Vermont. . . could I make 
it? I flicked the button and the 
squelch-tail came back on cue. I an¬ 
nounced myself on channel and 
hoped. Back came a VE2 mobile in 
Montreal! We talked for about five 
minutes and the effect was most 
positive. She was impressed. So was I, 
to be truthful. I wasn’t at all sure I 
would be able to get through from the 
back seat of a car with a little two 
watt Handie-talkie over that difficult 
path. Needless to say I rested on my 
inflated laurels and didn’t go on to 
prove that the contact was a fluke 
that might be difficult to repeat. 

Thin 73 This Month? 

We appear to have been taken to 
the cleaners by three of our trusted 
Massachusetts advertisers to the tune 
of an amount about equal to two 
complete issues of 73. This is not only 
frustrating since they ignored our sug¬ 
gestions for improving their advertis¬ 
ing, but we bent over backwards to 
help them and got nothing for our 
efforts. We will have to cut back a 
little on the thickness of 73 for a 
month or two to make up for this 
royal rip-off. 

. . .Wayne 
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The VU9KV DXpedition was or¬ 
ganized by me in April (12th to 21st) 
and 1 was at Port Blair in Andaman 
Islands for 225 hours. During this 
time I must have been QRV for 
approximately 170 hours allowing for 
sleep(?) times, mealtimes and the 
times when the power was off or 
voltage too low (160) for the relay to 
operate (Surprisingly the FTDX works 
at even such low voltages as long as it 
is upside down and I have a pencil to 
push the relay!). During that period I 
made 4661 contacts mostly on 10, 15 
and 20 meters. Had just a few con¬ 
tacts on 40 and 80 meters. Conditions 
were extremely poor, but I was glad 
that 1 was able to perform better than 
the other expedition that was being 
operated at the same time. 
Fortunately the band conditions were 
not too good during some part of the 
daytime and we were able to see some 
of the picturesque countryside and 
take some pictures. The XYL was also 
there for moral support and enjoyed 
the holiday. The QSL business was 
very ably handled by Clyde W6KNH. 

Vcnkat VU9KV 
New Delhi 


I just received my copy of October 
73 and was surprised that you pub¬ 
lished the article on page 79 by 
WA1FBH entitled “Back to mother 
earth the easy way.” I have seen this 
type of article many times in the past, 
and if you only wanted to get the 
pipe into the ground this is okay, but 
if a good earth ground is what you 
want, then this is about the poorest 
one you could get. 

No doubt the article was written in 
good faith, but you will find if the 
pipe is say Vi inch in diameter that 
you will end up with a hole in the 
ground about 1 inch or more in 
diameter and the pipe swinging in this 
only making contact a few inches at 
the bottom. 

I have been an electrical worker all 
my adult life and in our work a good 
earth ground is often important. If 
you Wish to test your ground take the 
YXL’s electric iron and your ac meter 
(accuracy here doesn’t matter so 
much) plug the meter into a duplex 
outlet and read the voltage, then plug 
the electric iron in the other of the 
outlets on the duplex outlet, read the 
voltage and make a note of the drop 
in voltage. 

Now take a couple of pieces of wire 
(number 14 or larger) long enough for 
one to go to your ground rod, the 
other long enough to reach an ac 
outlet. Put a duplex outlet on these 


two wires, fasten the one wire se¬ 
curely to the ground rod. then plug 
the other wire into the “HOT” side of 
the duplex outlet furnishing the cur¬ 
rent. Now use the duplex outlet you 
put on the two wires and make the 
same test as above using the ac meter 
and the electric iron. 

If you get as many as two times as 
many volts drop in this last test as the 
first, you have a very poor ground. 

Harold D. Mohr K8ZHZ 
Gahanna OH 

Have been waiting some time to 
read in the letters column something 
about the cover on the July issue of 
73. Noticed a letter from a Texas ham 
offering to send you a Texas plate. 1 
felt sure, by now, that someone would 
question the W6 plate from the state 
of Tenn. which I believe is the fourth 
call area, also holding fourth in a 
prominent position on the front cover 
of July 73. Anyway: Love your mag: 
read each copy over several times, 
even read the ads. Someday, please, 
how about some articles ABOUT 
FAST SCAN TV? 

Harry E. Neff W9UBF 
Anderson IN 

Out of call area plates are particu¬ 
larly treasured. Though / am not a 
license plate collector, other than call 
plates, I do want to thank everyone 
who has kindly sent me plates. We will 
■ be metalling the barn wall with 
them . . . and hope someday to have 
enough for another picture. A TV? 
Come on fellows, let's see some ar¬ 
ticles on using the new ICs for TV. 


Your magazine has gone VHF and I 
am not interested in the high meter 
bands. I do, however, like the books 
on the lower bands as those are the 
ones I work. The VHF equipment 
costs, the lack of range, the lack of 
CW, the FM, etc., just do not appeal 
to me. 

Thomas Piepenbrink WA9SRB 
Fort Wavnc IN 

Tom, what does it take to please 
you? In looking over the last few 
issues, 'in August there was not one 
single VHF article. In September there 
was ONE VIIF article. In October 
there were only THREE! Now that 
comes to a total of four out of 47 
articles, or less than 10%. Is it possible 
to please you? Being honest, it must 
be admitted that we have been under¬ 
playing FM and VHF a little for the 
last few months to bring the magazine 
back into balance and that the per- 
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centage of VHF will most certainly be 
higher in the coming months than it 
has been recently. Tom. you could do 
a lot worse than visit your local 
distributor and just listen in to the 
activity on the Fort Wayne repeater. 
Hundreds of amateurs are having the 
time of their lives with this, so don’t 
sell it short. . . particularly without 
even looking into it. It does NOT have 
to be expensive at all J like the low 
bands and would never give up my 
low band fun. .but l am having a 
fantastic time on FM and I feel deep 
regret when I am unable to even get 
someone to try something that I find 
so much fun. 


In the last few issues of 73. and in 
numerous issues of other ham publica¬ 
tions, there has always been reference 
to the CB problem. We all know then.' 
IS a problem, and it is. in my opinion, 
definitely a threat to the existence of 
amateur radio, at least as we know it 
today. 

I work for an electronics retail 
outlet, handling CB radio, along with 
stereo equipment, here in Dover. Dela¬ 
ware, and therefore am in daily con¬ 
tact with the CB world. For this 
reason I feel somewhat qualified to 
discuss them. 

Needless to say, 1 am 1007r against 
relinquishing any amateur band for 
use as a CB band. It happened once 
before, and anyone who cares to take 
the time to look, can see it was one 
tremendous mistake on the part of the 
FCC. It did not result in more hams, 
more legal CBers, or any other ben¬ 
efits to anyone but the electronics 
manufacturers. How can anyone, es¬ 
pecially anyone who ever listens on 
the CB band, suggest that to give the 
CBers a legal “hobby license” is going 
to improve their operations, or is 
going to result in anything but double 
jeopardy? 

1 notice in literature from Antenna 
Specialists, they push the KIA propo¬ 
sal to allocate 14b 148 MHz to CB 
hobby operations. While this news¬ 
letter is not up-to-date on the 220 
Mgz proposals, it certianly shows 
where the amateur stands in relation 
to large antenna manufacturers. Shall 
we create even more of a market for 
CB equipment, further forcing the 
prices and availability of amateur gear 
out of our reach? 

Here in this area the tremendous 
amount of illegal operation amazes 
me. I know of several companies using 
CB radio legitimately, say. five or six. 
The balance of the local CBers seem 
to have no idea of the content of the 
regulations, let alone have the desire 
to follow them. Thisincludes the local 
REACT operation, with which I am 
familiar. I know personally several 
“good citizens” of the REACT, run¬ 
ning linears, 40 foot towers, etc., in 
REACT operations. They say they 
have to have the linears in order to get 
through in times of emergency. Pos¬ 
sibly true, but comparable to my 
stating 1 have to drive 60 miles an 


hour in order to get through the local 
residential areas in self-defense, be¬ 
cause a few others are. Bull. I sincere¬ 
ly doubt I could find 20 people in the 
Dover area who use CB radio as 
intended. How many are in the area? I 
don’t know, but from my store wind¬ 
ow I can see 5 CB ground planes in 
one housing area of about 30 houses. 

A week ago. a customer asked me 
for an rf wattmeter. I said sure, we 
had a real nice one, good for up to 15 
watts. He laughed, saying he needed 
one to read 3000 (yes, three thou¬ 
sand) watts. Another wishes to trade 
his 300 watt (output) linear on a 
high-power one. They don’t like our 
standard line of antennas, because 
they arc and melt at over 500 watts of 
rf. If this was the kind of customer I 
got once a month, or even once a 
week. I would be impressed with the 
integrity of CB radio, for I know of a 
few hams also running, 5. 10 or more 
kW. But this is the kind of customer 1 
get once or twice a day on a slow day, 
and more often on busier days. 

What is the solution? Can the FCC 
move CB to VHF where it belongs? I 
doubt it. Many do not have licenses. 
9 87c do not use them (they just use 
pseudonyms — Poptart. Dumbell. 
Sandbox), and would pay zero atten¬ 
tion to any FCC ruling saying “Ok. 
boys, be good and move up to VHF.” 
Therefore, a reallocation of CB to 
VHF would result in two Citizens 
Bands, one legally allocated on VHF 
(but probably illegally used) and the 
other illegally retained by the ones 
who don’t give a darn. 

One solution would be to move 
them, and immediately reallocate 1 1 
meters to international broadcasting, 
military point-to-point wideband mul¬ 
tiplex, facsimile, multikilowatt AFSK, 
etc. 

Another solution, one which might 
in the long run benefit amateur radio 
would be for special permission from 
the FCC for technically qualified ama¬ 
teurs. preferably holders of high class 
amateur and commercial tickets, pos¬ 
sibly retired, who have the equipment, 
to act as volunteer monitors for the 
FCC. As most of us are aware if we sit 
and tape a conversation on CB and 
send it to the FCC, it is not admis- 
sable as evidence. But. for this special 
group of amateurs who wish to sec 
amateur radio continue, they would 
be acting as official FCC monitors, on 
a voluntary, non-paying basis, and 
tapes and other evidence made by 
them would be acceptable to Federal 
authorities. This would cost the FCC 
nothing (one of their hang-ups), 
would multiply their monitoring man¬ 
power and efficiency tremendously 
(again at no cost) and would increase 
the chances of survival for amateur 
radio. 

I would invite comments on this 
second solution, as to whether it 
would seem feasible to the majority of 
concerned amateurs, and be worthy of 
drafting into a formal proposal to the 
FCC. If worthy, I would gladly relin¬ 
quish any “copyright” and hope 


someone with the knowledge of legali¬ 
ty and formal governmentese would 
draft and submit it. 

I know of a couple of amateurs in 
the Dover area who would qualify 
(and I am not one as I do not have a 
commercial license), so 1 am sure 
there must be many in larger areas. 

Opinons? 

Ed Brooks Jr. W3GAB 
Felton DE 

The choice on 220, as I see it. is 
either you lose a good part of it to CB 
per the EIA proposals or else you 
share part of it with a hobby licensee. 
Which would you prefer, complete 
loss or sharing? I see no parallel 
between possible 220 use and the 
mess on 11 caused by skip operating 
and regulations which make almost 
every operator illegal. But, it’s your 
choice. . . which do you like best? 

Dear NVishy Washy Wayne Green. 

Anybody who prints the pages right 
instead of sideways can’t be all bad! 
Let’s get those other improvements 
implemented. 2m FM? Why? It’s ex¬ 
pensive. you get only one band, cover¬ 
age is limited, you can’t get anyone to 
talk to you on repeaters, costs a 
bunch to put up your own repeater, 
and try and use someone else’s repeat¬ 
er while mobile. 

XX 

The above letter arrived unsigned, 
but / know who it’s from ... the 
postmark gave him away. The post¬ 
mark was “Northern Virginia. ” How 
about that? What else but your favor¬ 
ite and mine, the CIA ? Who else could 
have such a ridiculously ambiguous 
address. And who in the CIA but an 
old ham-Mensa buddy of mine named 
Brad would write such complete hog- 
wash? Lordy, when you can buy a 
brand new transceiver for under two 
bills (like the Drake TR-22) and have 
an absolute ball, or even go the used 
Motorola route for less, they sure 
must not be paying much to the CIA 
agents these days. With his crummy 
attitude I don't doubt for a minute 
that the fellows in Washington across 
the river there won t let him into their 
repeaters. Good going, men. keep 
those cloak and daggerers in their 
compound and let them put up their 
own repeater with a super secret tone 
burst entry Considering the crowds 
on 2m FM these days, who needs 
another band? / have all / can do to 
keep up with the FM scene Oh. I 
come down for some choice DX now 
and then on 20m. but the excitement 
is on 2. 

73 is usually several months ahead 
of local info on the 1C .scene. 

We have in operation at the mo¬ 
ment a repeater on Mt. Tambourine 
with an input of 146.1 and output of 
145.6. This gives us coverage of Bris¬ 
bane and the Gold Coast extending 
into northern VK2. 

146.0 is our main working fre¬ 
quency for simplex. 

Graham Nixon VK4ZZG 
Brisbane, Australia 
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Price — $2 per 25 words for non¬ 
commercial ads; $10 per 25 words for 
business ventures. No display ads or 
agencydiscount. Include your check 
with order. 

Deadline for ads is the 1st of the 
month two months prior to publica¬ 
tion. For example': January ,1st is the 
deadline for the March issue which will 
be mailed on the 10th of February. 

Type copy. Phrase and punctuate 
exactly as you wish it to appear. No 
all-capital ads. 

We will be the jud^e of suitability of 
ads. Our responsibility for errors ex¬ 
tends only to printing a correct ad in a 
later issue. 

For $1 extra we can maintain a reply 
box for you. 

We cannot check into each advertiser, 
so Caveat Emptor. . . 


COLOR ORGAN KITS $7.50. IC 
Power Supply Kit S2. IC’s $.25. Com¬ 
puter Grade Electrolytic Capacitors 
$.35. XMTR Transistor TRW PT3690 
$1. Used Variacs. Nuvistors. Catalog. 
Murphy, 204 Roslyn Ave., Carle 
Place, N.Y. 11514. 

MOHAWK receiver $150, KAAR 
FM40A receiver $25, 2 KAAR 

FM177X xmtrs $30, BC348H receiver 
$45. W7INR/6, 360 Sharry Lane, 
Santa Maria, CA 93454. 

PUNCH THROUGH THE QRM, get 
10 DB talk power boost with 
AMPRESS speech processor. Only 
$39.95. C. E. Cox Company, 2415 S. 
Broadway, Santa Ana, California 
92707. 

ROCHESTER, N.Y. is again Hamfest, 
VHF meet and flea market headquar¬ 
ters for the largest event in.the north¬ 
east, May 13th. Write WYN Hamfest, 
Box 1388, Rochester,’N.Y. 14603. 


NEW ENGLAND ONLY: Swap new 
Drake R4B.MS4. for a Johnson 6N2 
Thunderbolt amplifier. Jim Gysan 
W1VVB, 53 Lothrop St., Beverly, 
Mass. 01915. 


ALMOST FREE. Taped code lessons. 
Beginners to 5wpm. Refundable depo¬ 
sit on tapes, $1.00 for postage. Tom¬ 
linson College Radio Club, 3637 West 
Grandview, Tacoma, Wash. 98466. 


CRYSTALS for Regency, Varitronics, 
Drake, Swan, Tempo, and Standard 
transceivers and for police monitors. 
Receive - $4.50, Transmit - $5.50, 
postpaid. Many frequencies in stock. 
Quick delivery. DERRICK ELEC¬ 
TRONICS, Box 457B, Broken Arrow, 
Oklahoma 74012. 

WANTED: Book “Practical Wireless 
Telegraphy” by Elmer Bucher (1917). 
Advise condition and price- Hugh 
Compton W7MKW, 205 S.W. 102nd 
St., Seattle WA 98146. 

2-METER MOTOROLA P33-BAM 
HANDI-T ALKIE, excellent condx, 
with nicads. Motorola charger, 12V 
cable, manuals, antennas, $150. Gary 
Goldberg WA2FAS, 4016 Coachmen 
East Apts., Lindenwold, N.J. 08021. 

DRAKE 2-C, 2-CS, 2-CQ, 2-NT, Heath 
SWR Meter. Also xtals for interna¬ 
tional SWBC bands and three xmtr 
xtals. Excellent condition, like new, 
with manuals. Dream novice station; 
ideal for any brass pounder. First 
check for $340 gets free shipping. 
Mark Wilcox, Box 1357 Brown Uni¬ 
versity, Providence, Rhode Island 
02912. ' 


2-METER FM IC-20 Brand new, solid 
state, 12 channel, Xtaled for four, 
1&10 watts, module construction, 
with mike, m-mount, & cables. $225. 
K7NHE 15112 SE 44th, Bellevue. Wa. 
98006. 

MERRY XMAS AND HAPPY NEW 
YEAR from W0CVU. On the.air since 
1913. 

10,000 PC BOARDS. Loads of transis¬ 
tors, diodes, pots. Sample 35</. 10 for 
$2.50. 100 for $19.00. Bill Tatroe 
W5LCU, 6325 Beverly Hill, Houston, 


of the course and kit costs. Contact 
Bill Welsh (W6DDB) 234 S. Orchard, 
Burbank, Calif. 91506. 

COLLINS MECHANICAL FILTERS. 

455 KC IF. 1.2, 1.5 and 3.1 Kc 
@S20.0(£- 4.0 and 6.0 Kc @$15.00. 
Send SASE for complete list of part 
numbers. Two Eimac 4-1000A‘s and 
SK-510 Socket $50.00 the lot. Send 
check or money order to Richard 
Solomon, 19 Pierce Road, Watertown, 
Massachusetts, 02172. 



NU SIGMA ALPHA International 
Amateur Radio Fraternity. Look to 
Advertisers index for space ad. 

HOOSIER ELECTRONICS. Your 
ham headquarters in the heart of the 
Midwest where only the finest ama¬ 
teur equipment is sold. Authorized 
dealers for Drake, Hy-Gain, Regency, 
Ten-Tec, Galaxy, Electro-Voice, 
Shure. All equipment new and fully 
guaranteed. Write today for our low 
quote and try our personal friendly 
Hoosier service. Hoosier Electronics, 
Dept. D. R.R. 25. Box 403, Terre 
Haute, Indiana 47802. 


B.C. 

FCC “TESTS ANSWERS” . . Origin¬ 
al exam manual for First and Second 
Class License - plus - “Self-Study 
Ability Test.” Proven! $9.95. Satisfac¬ 
tion Guaranteed. Command, Box 
26348-S, San Francisco 94126. 

ONCE IN A DECADE! Call it Christ¬ 
mas Special, year end closeout or 
what you choose. Look these bar¬ 
gains over and act fast. Drake 2B/ 
2AQS/Xtal Calibrator $189; Hallicraf- 
ters SX100 $99; Hammarlund HQ1 10 
$89; HQ170C $139; LIQ180AC $239; 
Nat ional NC3 00/Speaker/Calibrator 
$109; RME 4350 $69. Drake 2NT 
$89; Heath HW 12 $79; National 
NCX5 MK II/NCXAXCU 27 $329; 
Swan 500 S289. Ameco TX 62 $79; 
Swan TV2B $199; Swan 250C S249. 
Drake T4XB/R4B/AC4/MS4 $795; 
Drake TR4NB $519; Galaxy 2000 
Linear SI 99; Tempo 2000 linear 
$325. Many more items. Send for 
Complete List. Stan Burghardt, W0IT, 
Box 73, Watertown, S. Dak. 57201. 


WANTED: Socket and air chimney 
for PL5D22. Martell E. Montgomery 
K6HM, Apdo. 109, Ajijic, Jalisco, 
Mexico. 

RELOCATING. NATIONAL 
NCX-500 with AC Power Supply. 500 
Watts, 80-10, Sideband/Am/CW. 
Worth $524. Unused, original carton, 
with manual $324. Frank Hajdu, 41 
Ledge Lane, Stamford, Conn. 06905. 

FOR SALE, Two-Meter FM. Drake 
TR-22, Like New $125, David C. 
Toruta, 459 Eldon Dr., Apt.-29, 
Corpus Christi, Texas 78412. 
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Code Practice, Western Style 

Don Johnson W6QIE sends code 
nightly except Monday on 3590 kHz 
at 8 pm local time, starting with 15 
minutes of wpm, then 10 minutes 
each at 8, 11, 14, 17, 20, 25, and 30 
wpm. Thanks to Active Keys , NPEC 
bulletin. 

Novice Courses 

The course being given by Bill 
Welsh W6DDB in Burbank has recent¬ 
ly produced 27 NoviCbs, most of them 
already on the air. The next course 
will start 5 June and run for 10 weeks. 
This is a tremendous course and well 
worth while. Write to LERC, Lock¬ 
heed, Burbank CA 91504 with SASE 
for more data. Their General Class 
course will start 10 January and run 
for 1$ weeks. The present class has 40 
in attendance. These courses are open 
to anyone. 


Tx 77027. 

ELIGIBLE VETERANS build and „ lmTAT „ AlkTO 
keep a 25—inch Heath solid state color CANADIANS, Japanese gear. LOW, 
TV as part of a Bell & Howell (DeVry) L0W P nces - Free catalogue and infor- 
home study course. GI-Bill pays 100% rnation. Glenwood Trading Co., Dept. 

A, 4819 Skyline Dr., North Vancouver, 
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David Morgan K6DDO 
4747 Ambrose 
Hollywood CA 90027 


Convert Your 7 MHz 
Cubical Quad To All Bands 


W hy let your quad limit you to one 
band? This is one antenna that can 
be adapted to multiband operation. 

160 Meters 

Let’s start with 160 meters, since no¬ 
body ever heard of a rotatable quad on 
that band. Theoretically, it should be quite 
feasible to put the quad on 160. It would 
be likely to even have 2 to 4 dB of forward 
gain. Once you have built the large sup¬ 
porting structure it would be very easy to 
try 160. Here is how to do it. The boom 
length on the quad is 30 ft or so. On 7 
MHz the boom length is about 0.22 wave¬ 
length. On 3.5, this would give about 0.1 
wavelength spacing and on 1.8 about 0.05 
wavelength spacing. At this spacing the 
antenna will be very sharp in frequency 
response and should be tuned to a spot 
frequency. However, it will still work and 
should display considerable advantage over 


the usual arrays. Generally about 0.1 wave¬ 
length is commonly used in close-spaced 
arrays. 

For loading purposes, four coils of 3 or 
4 in. diameter with about 4 to 6 windings 
per inch should be inserted in the center of 
the tops and bottoms of the element. (See 
Fig. 1.) The coils can be tapped and 
adjusted to tune the elements. The coil at 
the top of the element should be the same 
length as the one at the bottom. This will 
prevent imbalance. 

The gamma match might be 1 5 to 20 ft 
long on 1.8 MHz; thus, the coils will have 
to be placed down toward the tips of the 
bottom wire. This can be worked out 
experimentally. The rule is to use the same 
number of turns on each of the two coils as 
close as you can get it. Also they must be 
the same distance from the center of the 
element. As you add one turn on the left 
coil, add one turn on the right coil and two 
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Fig. 1. Quad configuration, reflector and driven element. 


turns on the coil at the top of the element. 
This way the array will stay in balance. 
There are other ways to accomplish the 
loading, but this is presented to give you 
the idea rather than an ultimate solution. 
Use a gamma match to feed the array. The 
electrical length of the reflector will prob¬ 
ably be about 1.05 times that of the driven 
element. To tune the antenna first adjust 
the driven element coils and gamma to 
resonance at the desired frequency and 
then adjust the reflector coils for max¬ 
imum gain or maximum front-to-back ra¬ 
tio. 

80 Meters 

If you can build a 160m quad then 80 
should be easy. It is only a matter of 
loading. Use the coil system described for 
160 but with less turns. The coils for 80 
and 160 should be of rather heavy wire and 
widely spaced to prevent arcing under 
power. Long coils will be better and the 
diameter should be as large as convenient. 
The gamma match may come out around 
10 ft long. The spacing of 0.1 wavelength is 
quite standard and will give excellent re¬ 
sults. 

20 Meters 

From looking at the photographs of the 
original quad from which the multiband 


one was derived (73, May 1967, pp 26-31), 
you will see that the boom has four spiders 
on it. It is a simple matter to add four 
more pieces of element and have the entire 
support system for a 4 element 20m quad. 
The standard procedures can be used with 
standard measurements. 

An alternative method to the standard 

14 MHz quad is to add arms on the two 
spare spiders in the center of the boom and 
build a 4 element extended quad antenna. 

Some of you are familiar with the K6CT 
crossed yagis. What George discovered was 
that you could mount two multielement 
yagis on one boom at right angles to each 
other and get a diversity effect and en¬ 
hanced gain. Now you will notice that in 
the 7 MHz quad article previously refer¬ 
enced there is about 30 to 36 ft of 
aluminum in the center of each of the quad 
element supports. These are actually parts 
of 4 element beams for 14 MHz. The inner 
two elements can easily be added to 
effectively yield considerable gain. There 
should be virtually no interaction with the 
7 MHz elements. To build it, just add a 
driven element in the center and another 
parasitic element. The spacing of about 7 ft 
between elements is about 0.1 wavelengths. 

15 Meters 

The 15m band is easy. Use the inner 
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spiders and build a 4 el quad. The spacing 
is wider than 14 MHz but still quite 
workable. You could also put in some 15m 
yagis. You could also build an 8-element 
quad on 15 in the configuration shown in 
Fig. 2. 



Fig. 2. Cross section of one spider and elements. 

10 Meters 

Afte" all this you should have lots of 
ideas for 10. You can use any of the 
preceding and in addition you might try a 
quad-quad. This would give 16 elements or 
28 elements with no more supporting 
structure than already described. A cross 
section of one spider is shown in Fig. 3. If 
you use four spiders like this you will have 
a total of 16 elements. However, on 10 
meters the quad will have 0.2 wavelength 
spacing, which is sort of wide; this permits 
you to add three more elements between 
the existing four. There is no need to add 
more spiders because if you are clever you 



Fig. 3. The 28 MHz quad-quad. 


can hang the extra ones on nylon cord in 
between, taking care to get the spacing 
right and avoid wind movement. This 28 
element quad on 28 MHz would really put 
out a signal. 

The cross arms are not actually needed 
as the elements can be tied back with 
nylon cord. 

All Bands 

What is a simpler way to put all bands 
on the quad? The methods mentioned 
work best for high gain on one or two 
bands since the elements get in the way of 
each other if you try to add too many 
fancy arrays. For all bands it would be 
advisable to use straight quads on 28, 21, 
14, and 7 MHz with four elements on the 
three higher bands and two elements on 7. 
3.5 and 1.8 would be connected electrical¬ 
ly by switching a relay. 

Here is another idea for all bands. 
Suppose you buy two very strong oversize 
triband beams with sturdy elements. Then 
you mount them on the 4 in. boom and 
extend the tips of the four end elements 
with fiber glass or bamboo to 54 ft each. 
Hang your quad wires on for the lower 
frequencies and you will be ready to go. 
You would have a K6CT design for 14, 21, 
and 28 and a quad on 7. It might be 
necessary to build your own tribander to 
do this, since the commercial ones would 
not be sturdy enough. You can still add the 
coils for 1.8 and 3.5. What would be more 
practical on 3.5 and 1.8 would be to use 
traps in the quad elements and a multiband 
gamma with three gamma matches in paral¬ 
lel to cover all three bands. If you were to 
get a set of those traps used in trap dipoles 
you could probably work it out - maybe 
adding a few more coils as needed, here 
and there. 

Switching 

One of the ways to handle the feedline 
and switching problem is to use a stepping 
fclay such as used on TV antennas. 1 took 
one of these and rebuilt it with coax leads 
inside it and it has worked out well on 
control switching of quad feedlines. One 
line runs to the shack. The relay has four 
positions and there are four feedlines pos- 
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NOVICE 

DECLARATION 

OF 

INDEPENDENCE 


We tlje People of MicroComm, 

recognizing the inaltmabte tight to qsy, 

freeborn to work DX and tnbepenbence 

to throw your crystals away, bo orbain anb 
eatablisih the Novice NVX-1 Variable Crystal 
Oscillators. Fully approved by the Constitu¬ 
tion and the F.C.C. 


The NVX-1 works like a V.F.O. with your XMTR. 
Coverage: 3702-3748 KHz 
7152- 7198 KHz 



Available ONLY factory direct from: 

< J^icxodorrurL 

"... the birthplace of new ideas 
in Novice Communications" 


Declare your Independence and order today at the Intro¬ 
ductory Price $39.75, p.p.d., wired. Guaranteed and certified 
for one full year. California residents add 5% sales tax. 


BOX 373 

CUPERTINO, CALIF. 
95014 


sible to different antennas. Quite often the 
feedline of a second band can be ignored or 
phased out and a short length can be left in 
place with a relay 10 or 20 feet away. This 
is a matter for experiment with regard to 
the 3.5 and 1.8 MHz coils. The trap system 
might be the best for these low bands but 
what set of traps and coils to use if you try 
it is left to experiment. The point is that 
unwanted things can be disconnected with 
traps. 

Feeding 

Feeding a group of these antennas may 
be a problem. The standard types of 
matches will work well. But if you want to 
drive both a quad and a yagi on the same 
boom and same band this may be a 
situation requiring some thought to get the 
right impedances and good power transfer. 
I have found that gamma matches give the 
best feed for quads although many people 
don’t use them. The idea of using coax 
baluns and calculated impedances does not 
give precise matching due to the reflections 
of nearby objects. It does work as a first 
approximation. The more bands and ele¬ 


ments you add to the array the more 
important it is that you can tune and 
measure every part of the antenna. 

Conclusion 

What I have done is to give you some 
ideas that I hope will enable you to come 
up with some more interesting antennas 
and better use of a large supporting frame¬ 
work. The final method has not been 
described for there must be something left 
for experiment or we would not be doing 
much as amateurs. There are endless pos¬ 
sibilities to getting more gain out of anten¬ 
nas and in a recent conversation with a 
professional antenna design engineer he 
told me that they could use some better 
ideas for the space tracking program. One 
of the important unsettled questions is 
how many arrays can actually be gotten to 
work on a design such as we have. Can you 
somehow cheat and squeeze in a few 
more elements and still raise the gain some 
more? Most people think you can’t but 
they are the source of a new frontier. 

. . .K6DDO" 
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The Indoor Quad 


Ray Kasprzak K9RJO 
4958 West Potomac Ave. 
Chicago IL 60651 



FLOOR 


TAPE 


RG-58A/U 
TO XMTR 


Fig. 1. Tie string at the comers and then tape to 
ceiling and floor. L = approx 251/f(MHz). I 
wound up with 8 ft 2 in. for each side after 
trimming for minimum swr. 


A fter spending several hours on 15m 
with everyone telling me of the 
excellent openings on 10m, I decided to 
see if I could get some rf out on that band. 

Being an apartment dweller, and having 
spent the entire summer erecting an in¬ 
verted vee on the roof, I had my doubts as 
to whether or not my landlord would look 
kindly on my spending the winter putting 
up another antenna. (I would undoubtedly 


be seeking permission to erect an antenna 
on top of the local Salvation Army Hotel 
had I made another trip to the roof.) 

That’s when I decided to try an antenna 
inside the shack. First I thought of trying a 
dipole, but since a dipole doesn’t really do 
much for my low-power signal even when 
the dipole is outside, I dismissed it. My 
next idea was a quad and looking around 
the shack 1 found that my ceiling was 8Vi ft 
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SPACE-AGE TV CAMERA KITS & PLANS 

BE A PIONEER IN HOME TELECASTING! Build your own 
TV CAMERA. Model XT-1 A, Series D, $116.95 pp. Solid- 
State. Step-by-step construction manual. High quality. 
Connects to any TV without modification. Ideal for hams, 
experimenters, education, industry, etc. 

PHONE or WRITE for CATALOG. 

DIAL 402-987-3771 

Many other kits, parts and plans available including starter 
kits, focus/defl. coils, vidicon tubes, const, plans, etc. 

i 30 i n. broadway ATV Research Dakota city, nebr. 68731 



high. Using the standard formula L=251/f, 
I made the driven element as shown in Fig. 
1. I used string tied at the corners and 
taped the element to the ceiling and floor 
with the whole thing about 4 in. from the 
wall. Next, 1 made a similar element for the 
reflector and placed it 6 V 1 ft opposite the 
driven elemenet (Fig. 2). I hooked up a 10 
ft length of RG-58 to the driven element, 
and found I had an swr of 3:1. By 
trimming the driven element, I managed to 



j| 

FM YOUR G ONSET 
COMMUNICATOR 



• New! Plug-in modulator puts the 
Communicator transmitter on FM. 


• No modification or rewiring of your 

Communicator. Just plug into mike 
jack and crystal socket. 

• Compact self-contained modulator 

measures 4" x 3" x 1 W. 

• Works with Communicator I, II, III, and 

IV. 

• FM at a tenth the cost of a new rig. 

• Frequency adjust for netting built in. 

• Built-in tone burst available. Keyed by 

push-to-talk switch. 

• $34.50 postpaid U.S.A. Built-in tone 

burst $10.00. Specify Communicator 
model and tone-burst frequency. 5% 
tax in California. (HC-17/U crystal 
and 9 volt transistor battery not 
supplied.) 

• Send for free descriptive brochure. 



reduce this to 1.4:1. It’s easy to keep the 
sides symmetrical by slipping the wire 
through the string. The string can be taped 
in place after trimming the antenna. 



ELEMENT 

Fig . 2. The distance between the 2 walls of my 
shack was very close to the distance for optimum 
spacing. If you have room, you may experiment 
by trying various distances between elements. 

The results were just a little short of 
amazing. During the first operating session 
with this antenna, I worked LUs, an HC, 
PY, 9Y4, XE and VE8. Signal reports were 
anything from S6 to S9+. I also worked a 
dozen W6s. Almost everyone said the band 
was on the poor side, and my signal 
compared favorably with others from the 
same area. The rig used was an HW-100. 

The reflector is tuned to a frequency 
lower than that of the driven element. If 
you choose to have a director rather than a 
reflector, you should tune the element to a 
higher frequency than that of the driven 
element. 

When switching from my inverted vee to 
the indoor quad, there is a 2 S-unit increase 
on the quad in all directions. 

Incidentally, my operating position is 
right between the elements of the antenna. 

.. .K9RJO" 
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Darrell Thorpe 


Getting to know 

TEE SQUARED ELL 


T he early RTL families of logic inte¬ 
grated circuits have been utilized for 
many ham-type circuits encompassing 
everything from rf amplifiers, oscillators, 
and other linear-type circuits to digital 
circuits for which they were originally 
intended. However, the commercial/indus¬ 
trial demand for RTL circuits has been on 
the downhill slide for the past few years so 
the availability, price, etc. are not as 
attractive as they have been; moreover, no 
new and exotic circuits have been added to 
the RTL families. But don’t despair — get 
HEP with TTL, because this is where the 
computer industry demand is. And when 
you have big demand, you have high 
volume production which means low pri¬ 
ces. In addition, you can do everything and 
a little bit more with TTL that you could 
do with RTL - and you can do it better, 
because TTL has much higher frequency 
capabilities. In fact, TTL is the fastest form 
of saturated logic made. MECL circuits 
which operate at higher frequencies are 
nonsaturating devices. 

The basic gate of all TTL families is the 
nand gate; this is because all logic functions 
can be synthesized with only nand gates. A 
typical TTL gate circuit is shown in Fig. 1, 
and the typical transfer characteristic (in¬ 
put vs output voltage) is shown in Fig. 2. 
When all inputs are logic 0, the output is a 
logic 1. When all inputs are a logic 1 the 
output goes to a logic 0. Note, however, 
that the device goes through a linear region 
as it makes its transition from logic 1 to 0. 
By biasing gates in this linear region they 
can be used for amplifiers and other 
nondigital applications. 

Notice from Fig. 2 that the permissible 
input voltage range for a logic 1 output is 
only a few tenths of a volt. This makes 
TTL a little more sensitive to stray voltages 


(noise) than RTL. It is possible that with 
power applied (pins 14 and 7) and with 
pins 1 and 2 open (or any of the other gate 
inputs) that pin 3 would not provide a 
logic 1 output (it would be at 0) because of 
stray voltage pickup. Grounding both gate 
inputs immediately produces a logic 1 
output. So, don’t attempt to use TTL gates 
with the inputs left open or you will have 
problems. In normal operation, the gates 
would be connected to another device 
which would provide the permissible input 
levels. 

Basic Functions Using Nand Gates 

Since we indicated before that the nand 
gate is the universal logic element of the 
TTL family, let’s start out by showing how 
six basic Boolean functions can be imple¬ 
mented with nand gates. These are shown 
in Fig. 3. Some additional basic applica¬ 
tions for nand gates driving discrete devices 
are shown in Fig. 4. Several of these 
circuits use the HEP-C3001P which is a 
slight variation from the basic nand gate in 
that it has open collectors which permits 
increased versatility. See Fig. 5. Note that 
the output transistor’s collector must be 
connected to V cc through a resistor, bulb, 
etc. As shown in Fig. 4, the open collector 
gate is ideal for driving SCRs, the new 
light-emitting diodes, and low-voltage, 
low-current incandescent bulbs. These last 
two items are often used as readouts in 
frequency counters. 

Note: In all of the circuits shown, the 
V cc and ground connections (pins 14 and 
7) are omitted to simplify circuitry. 

Pulse Shaping and Generating 

Pulse shaping involves forming a train of 
square waves from any periodic wave. If 
the original waveform is relatively fast, 1 
kHz or faster, the circuit of Fig. 6 can be 
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Lli L*i UJ L±1 l±J H Ld 

Fig. 2. Typical TTL gate (14 of HEP-C3000P. 



Fig. 2. Typical TTL gate transfer characteristics. 



used to provide good square waves. Slower 
waveforms need the regenerative Schmitt 
trigger shown in Fig. 7. The accompanying 
table in Fig. 7 shows how the threshold 
voltages change with different values of Rp 
and R irL . 

If the system already has an input 
square pulse, but of short duration, a wider 
pulse can be generated by using the input 
pulse to trigger a one-shot such as shown in 
Fig. 8. The chart gives values for C and R 
so that you can estimate the pulsewidth 
time in nanoseconds. 

A square-wave generator with a fast 
risetime can be fashioned by connecting 
the HEP-C3001P as shown in Fig. 9. This is 
a ring oscillator with the external capacitor 
and load resistors controlling the frequency 
of oscillation. Frequency of operation for 
various values of R L and C are given in the 
accompanying chart. 




Fig. 3. Six basic Boolean functions as imple¬ 
mented with a NAND gate. 


How To Linearize TTL Gates 

The HET-C3000P TTL gate can easily 
be turned into a linear amplifier; all you do 
is add some feedback. This is achieved by 
adding a 5600 resistor between output and 
input, and a small resistor of about 220O 
in series with the input. This is shown in 
Fig. 10. The 5600 feedback resistor biases 
the gates so that approximately 1V is 
provided at the output, which is in the 
linear region. A slightly smaller resistor will 
raise the output voltage level and a larger 
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V, 


LIGHT EMITTING 
DIODE (P2000) 



Fig. 4. Representative circuits of TTL gates 
driving readout lamps, SCRs and other discrete 
devices. The gate inputs would he connected to 
flip-flop or some other type of device to 
provide proper input levels. 




o 


(3/4)C3000P 


Fig. 6. Pulse shaper. 


n ri 


—d y-i-o 


(l/2)C3000P 


INPUT 


OUTPUT 



Rin 

(si.) 

r f 

(si.) 

VI 

(V) 

VO 

(V) 

AV 

(V) 

300 

4.0 K 

1.07 

0.84 

0.23 

300 

6.0K 

1.04 

0.89 

0 15 

500 

7.5 K 

0.94 

0.73 

0.21 

500 

I0K 

094 

0.77 

0.17 

500 

I5K 

0.93 

0.83 

0.10 

I.OK 

7.5K 

0.77 

0.32 

0.45 

I.OK 

I0K 

0.74 

0.41 

0.33 

I.OK 

I5K 

0.71 

048 

0.23 


Fig. 7. Schmitt trigger. 

resistor (680£2) will reduce output voltage 
to about 0.8V. With this simple arrange¬ 
ment, the TTL gate can be used as an 
amplifier for audio, video, and rf. As a 



Fig. 5. Typical TTL gate with open output 
collector (HEP-C 300IP). 


well into the megahertz region (around 9 
MHz). With tuned circuits, it will provide 
useful gain to 30 MHz and beyond. 

Two linearized gates connected in series 
provides a 360-degree phase shift which 
makes a perfect oscillator arrangement. As 
shown in Fig. 11, a crystal can be connec¬ 
ted in a second feedback loop around both 
gates to provide an oscillator operating at 
the crystal fundamental frequency. This 
oscillator is good for use with crystals in 
the 1 -20 MHz range. 

A low cost square-wave generator that 
tan operate from, low audio frequencies up 
to rf in the 12 MHz range can be fashioned 
as shown in Fig. 12. The frequency of 
operation is controlled by Cl and Rl. For 
fixed values of Cl, the potentiometer can 
adjust frequency over a decade range. 

Frequency Counters 

The most widely used digital circuit is 
the flip-flop used as a counter. So, to 
provide a ready reference for all count 
functions from 2 through 10, we have 
developed the circuits in Figs. 13—21. 
Since the big reason for using TTL circuits 
is their improved speed over RTL, these are 
all synchronous counters. Synchronous 
counters require a number of intercon¬ 
necting gates, but they arc much faster 


broadband video amplifier this circuit pro- than the ripple counter, which usually does 
vides fairly flat response over a bandwidth not need the gates. The HEP-C3073P is a 
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k*_ | R u | 

K c 


1 

CL0CKO-1 


j o- oo A 


STATE 

Qa 

1 

2 

0 

i 


(l/2)C3073P 


(3/4)C300IP 


Fig. 13. Synchronous divide-by-2 up-counter. 



Fig. 9. Square wave generator (Ring oscillator). 
Frequency is determined by Rl and C as shown 
in the chart. 


Qa 



Fig. 14. Synchronous divide-by-3 up-counter. 


560 



C3000P 


Fig. 10. How to linearize TTL gates with a 
feedback bias resistor. 


q a 




Fig. 11. Crystal oscillator using TTL gates. 


+ 5V 



c 

Fig. 12. Square-wave generator will operate over 
a wide frequency range from audio to RF. 
Capacitor and pot controls frequency. 


Fig. 15. Synchronous divide-by-4 up-counter. 


°B 



(l/2)C3050P 

<M/2)C3073P 


Fig. 16. Synchronous divide-by-5 up-counter. 
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Fig. 1 7. Synchronous divide-by-6 up-counter. 



Fig. 18. Synchronous divide-by-7 up-counter. 


l K c 5 r 

CLOCK O- or. 

Fig. 19. Synchronous divide-by-8 up-counter. 



(I/2)C3050P 

(M/2)C3073P 



Fig. 20. Synchronous divide-by -9 up-counter. 



Fig. 21. Synchronous divide-by-10 up-counter. 

dual JK flip-flop that triggers at fre¬ 
quencies up to 20 MHz. The HEP-C3050P 
is a dual 2-input and-or -\nvert gate. 

All of the counters operate as follows: 
The counter starts in state 1 where all 
flip-flops are at zero. With each negative 
transition of the clock pulse, the counter 
steps to the next state in its table. From 


STATE 



Q c 

q d 

1 

0 

0 

0 

0 

2 

I 

0 

0 

0 

3 

0 

1 

0 

0 

4 

1 

1 

0 

0 

5 

0 

0 

1 

0 

6 

1 

0 

1 

0 

7 

0 

1 

1 

0 

8 

1 

1 

1 

0 

9 

0 

0 

0 

1 

10 

1 

0 

0 

l 


(OC3020P 

(DC3050P 

(2)C3073P 


the last state in the table, the counter 
cycles back to state 1. The frequency of 
the pulses out of the last stage of the 
counter is equal to the input frequency 
divided by n, the number of states in the 
table. . . .Thorpe" 

Reference: TTL Design Ideas Motorola Semi¬ 
conductor Products Division. 


DECEMBER 1971 


23 











































































































































the 

proven 

"ONE 1 , 


a transceiver by Tempo 
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MORE THAN A YEAR AGO THE TEMPO 
‘ONE’ WAS INTRODUCED TO THE AMA¬ 
TEUR WORLD AS THE NEW ‘ONE’. NOW 
WITH THOUSANDS IN USE IT’S THE 
PROVEN ‘ONE’. LOOK AT ITS PRICE AND 
THEN LOOK AT ITS SPECIFICATIONS. 
ADD TO THIS ITS RECORD OF RELIABIL¬ 
ITY AND THE RESULT CAN BE SUMMED 
UP IN ONE WORD ... VALUE. 

SPECIFICATIONS 

FREQUENCY RANGE: All amateur bands 80 through 10 
meters, in five 500 khz. ranges: 3.5-4 mhz., 7-7.5 mhz., 
14-14.5 mhz., 21-21.5 mhz., 28.5-29 mhz. (Crystals 
optionally available for ranges 28-28.5, 29-29.5, 29.5-30 
mhz.) 

SOLID STATE VFO: Very stable Colpitts circuit with 
transistor buffer provides linear tuning over the range 5-5.5 
mhz. A passband filter at output is tuned to pass the 5-5.5 
mhz. range. 

RECEIVER OFFSET TUNING (CLARIFIER): Provides ± 
5khz variation of receiver tuning when switched ON. 

DIAL CALIBRATION: Vernier scale marked with one 
kilohertz divisions. Main tuning dial calibrated 0-500 with 
50 khz. points. Each revolution of tuning knob covers 
approximately 15 khz. 


FREQUENCY STABILITY: Less than 100 cycles after 
warm-up, and less than 100 cycles for plus or minus 10% 
line voltage change. 

MODES OF OPERATION: SSB upper and lower sideband, 
CW and AM. 

INPUT POWER: 300 watts PEP. 240 watts CW 
ANTENNA IMPEDANCE: 50-75 ohms 
CARRIER SUPPRESSION: -40 dB or better 
SIDEBAND SUPPRESSION: -50 dB at 1000 CPS 
THIRD ORDER INTERMODULATION 
PRODUCTS: -30dB(PEP) 

AF BANDWIDTH: 300 -2700 cps 
RECEIVER SENSITIVITY: 1/2 uv input S/N lOdB 
AGC: Fast attack slow decay for SSB and CW. 
SELECTIVITY: 2.3 khz (-6dB), 4 khz (-60dB) 

IMAGE REJECTION: More than 50 dB. 

AUDIO OUTPUT: 1 watt at 10% distortion. 

AUDIO OUTPUT IMPEDANCE: 8 ohms and 600 ohms 
POWER SUPPLY: Separate AC or DC required. See AC 
"ONE'' and DC "ONE" below. 

TUBES AND SEMICONDUCTORS: 16 tubes, 15 diodes, 7 
transistors 

DIMENSIONS: 13 1/4"W, 5 1/2"H, 11"D 
WEIGHT: 17.5 lbs. 

TEMPO "ONE" TRANSCEIVER $315.00* 

AC/ONE POWER SUPPLY 

117/230 volt 50/60 cycle . .. $104.00* 

DC/1-A POWER SUPPLY 12 volts DC $107.00 


* Prices subject to import surcharge 















Designing or aligning...now you can 
afford lab-grade Heathkit instruments 


The new Heathkit 10-105 Dual Trace Scope. 
Triggered sweep, DC-15MHz, x-y mode, 8x10 cm 
flat-face CRT. For a fantastic 399.95*! 



New Heathkit IM-102 Digital Multimeter. 
31/2 digits, built-in calibration to 0.2%, lab 
calibration to 0.1%. At an amazing 229.95* 



The new Heathkit IM-102 is a breakthrough in 
instrumentation — a true digital multimeter at 
a price that’s about half what you’d pay for 
comparable wired DMM's! Measures AC and 
DC voltage, current, and resistance, with auto¬ 
matic switching for DC polarity. Five overlap¬ 
ping ranges show voltage from IOOuV-IOOOV 
on DC; 5 ranges cover 100uV-500V on AC; 10 
ranges measure 100nA-2A, AC or DC; 6 resist¬ 
ance ranges cover .1 ohm-20 megohms. Input 
impedance is 1000 megohms on the 2V range, 
10 megohms on higher ranges, with overload 
protection on all. 

Decimal point is automatically placed with 
range selection. Panel light indicates over¬ 
range. 

A Heath-designed DC calibrator is furnished 
assembled with every IM-102. A unique trans¬ 
fer method, described in the manual, provides 
accurate AC voltage calibration. All solid-state 
circuitry incorporates cold cathode readout 
tubes and a “memory” circuit to assure stable, 
non-blinking operation. Kit includes standard 
banana jack connectors complete with test 
leads. Assembles in approximately 10 hours. 
Order yours, and step up to digital instrumen¬ 


tation at analog prices. 

Kit IM-102, 9 lbs.229.95* 

Kit ID-1041, high-voltage probe 

accessory, 1 lb.6.95* 


The new Heathkit 10-105 is a true digital mul¬ 
timeter at a price that’s about half what you’d 
pay for a comparable wired unit. Gives you full 
dual trace and x-y capability. Separate signal 
display in Channel 1 or Channel 2 mode, direct 
comparison of both signals in alternate or 
chopped modes, both signals as a function of 
each other in x-y. Both input channels are 
precision balanced for 5% or less phase shift 
of over 50 kHz. Has switch selected AC/DC 
coupling; automatic triggering; 18-position 
time base, 1, 2, 5 from 100 msec/cm-0.2 usee/ 
cm; separate vernier control; 5x magnifier; DC- 
15 MHz bandwidth with 24 nsec rise time; flat- 
face CRT with mu-metal shield. The new 
Heathkit 10-105 expands your capability with¬ 
out stretching the budget, order yours today. 

Kit 10-105, 35 lbs.399.95* 


r 


HEATH COMPANY, Dept. 11*12 

Benton Harbor, Michigan 49022 


Schlumberger 


□ Enclosed is $_ 


Please send model(s)_ 


□ Please send FREE Heathkit Catalog. 


plus shipping. 


■ Address 



i City 

State 

-Zip j 


Prices & specifications subject to change without notice. 

‘Mail order prices; F.O.B. factory. AM-257 





































TEMPO IS 


AVAILABLE FROM THE 


FOLLOWING SELECT DEALERS 


THROUGHOUT 


THE U.S. 

HENRY RADIO 11240 W. Olympic Blvd., Los 
Angeles, Ca. 90064 477-6701 • 931 N. Euclid Ave., 
Anaheim, Ca. 92801 772-9200 • Butler, Mo. 64730 
679-3127 

ADIRONDACK RADIO SUPPLY 185 W. Main St., 
Amsterdam, New York 12010 842-8350 
ADVANCED ELECTRONICS 804 Dupont St., 
Bellingham, Wash. 98225 734-3400 
ALLIED RADIO SHACK 230 S. Main St., Lombard, 
III. 60148 495-1234 

AMATEUR ELECTRONIC SUPPLY 4828 W. Fond 
du Lac, Milwaukee, Wis. 53216 442-4200 
AMATEUR ELECTRONIC SUPPLY 17929 Euclid 
Ave., Cleveland, Ohio 44112 486-7330 
AMATEUR RADIO CENTER 2805 N.E. 2nd St., 
Miami, Florida 33137 374-4101 
AMATEUR RADIO SUPPLY 6213 13th Ave. S., 
Seattle, Wash. 98108 767-3222 
STAN BURGHARDT 315 10th Ave. N.W.. 
Watertown, S.D. 57201 886 3767 
COMMUNICATIONS WORLD 4788 State Road, 
Cleveland, Ohio 44109 398-6363 
DERRICK ELECTRONICS 108 E. El Paso, Broken 
Arrow, Okla. 74012 251-9923 
DOUGLAS ELECTRONICS 1118 S. Staples, Corpus 
Christi, Texas 78404 883-5103 
ELECTRONIC CENTER 107 3rd Ave. N„ 
Minneapolis, Minn. 55401 338-8461 
ELECTRONIC DISTRIBUTORS 1960 Peck St., 
Muskegan. Mich. 49441 726-3196 
ERICKSON COMMUNICATIONS 4657 N. 
Ravenswood, Chicago, III. 60640 334-3200 
ELECTRONIC EXCHANGE CO., INC. 608 Papworth 
Ave., Suite “B”, Metairie, La. 70005, 834-9000 
FRECK RADIO & SUPPLY 38 Biltmore Ave., 
Asheville, N.C. 28801 254-9551 
HARRISON Rt. 110 at Smith, Farmingdale, N.Y. 
11735 293-7990 8 Barclay St., N.Y. City 227-7922 
HAM RADIO CENTER 8342 Olive Blvd., St. Louis, 
Mo. 63132 993-6060 
HAM RADIO OUTLET 999 Howard Ave., 
Burlingame, Ca. 9401.0 342-5757 

INDUSTRIAL DISTRIBUTORS 1209 S. Industrial 

Ave., Dallas, Texas 75207 742-8570 

JRS DISTRIBUTORS 646 W. Market St., York, 

Penn. 17404 854-8624 

ED JUGE ELECTRONICS, INC., 3850 S. Freeway, 

Fort Worth, Texas 76110 926-5221 

KASS ELECTRONICS 2502 Township Line Rd., 

Drexel Hill, Penn. 19026 449-2300 

MADISON ELECTRONICS 1508 McKinney Ave., 

Houston, Texas 77002 224-2668 

MANWILL SUPPLY CO. 2780 S. Main St., Salt 

Lake City, Utah 84115 

PORTLAND RADIO SUPPLY 1234 S.W. Stark St., 

Portland, Or. 97205 228-8647 

RADIO DISTRIBUTING CO., INC. 1212 High St., 

South Bend, Indiana 46624 288-4666 

RADIO SUPPLY & ENGINEERING CO. 85 Selden 

Ave., Detroit, Michigan 48201 831-3175 

SIMON SIDE BAND CO. Holland Mountain Road, 

Oak Ridge, N.J. 07438 697-4246 

WESTERN RADIO 1415 India St., San Diego, Calif. 

92101 239-0361 

WORLD RADIO LABS 3415 W. Broadway, Council 
Bluffs, Iowa 51501 328-1851 



A LINEAR AMPLIFIER 
DESIGNED BY E.F. JOHNSON 
EXCLUSIVELY FOR TEMPO 


The Tempo/2000 is the smallest self- 
contained, full-legal-limit kilowatt amplifier 
in its price range. 

□ Full kilowatt input on all modes. □ Grounded — 
grid input for maximum compatibility with modern 
transceivers and transmitters. □ Complete compati¬ 
bility with most transceivers. □ Entirely self-contained, 
solid-state power supply. □ Instantaneous and silent 
T-R and Bypass switching incorporating power-reed 
relays. □ Self-contained T-R switching for separate 
transmitter and receiver — operates even with trans¬ 
ceiver turned off. □ Band-switched to cover 80 through 
10 meters. □ Internal dummy-load for exciter tuneup. 

□ Smallest desk top kilowatt amplifier in its price 
range. □ Double interlock system to eliminate shock 
hazard. □ Circuit breaker power supply protection. 

□ Relative RF power meter reads exciter or amplifier 
power. □ Operational within 3 seconds from turn-on. 

□ All necessary inputs and outputs for either trans¬ 
ceiver or transmitter/receiver operation. 
SPECIFICATIONS: Power Input: 1000 watts DC on SSB, 
CW, AM, FM and RTTY —2000 watts PEP capability 
for SSB • Duty cycle in all models: 50% at 1KW DC 
input, 15 minutes ' ON" and 15 minutes "OFF". • RF 
driving power required: 55 watts for 1000 watts in — 
85 watts PEP for 2000 watts PEP in • T-R switching: 
Requires a closed circuit from the exciter in receive 
and an open circuit in transmit • Final tubes: Two 
rugged 3-400Z zero-bias triodes • Input: 50 ohms 
nominal, broadband • Output: Pi-network matches 30 
to 100 ohms, minimum, on all bands (80-10 meters) 

• Internal blower: Provides a minimum air flow of 35 
CFM upward around tubes • Self-contained, solid-state 
power supply: Provides 2500 volts or 1800 volts • 
Inter-modulation distortion: 35 dB below PEP output 
at full legal input * Cabinet dimensions: 7" high x 
15%" wide x 14" deep 


The TEMPO/2000..$395 






More Power 
from 6146s 


E. John Labaj W2YW 
12 Park Place 
Elsmere NY 12054 


A fter some checking and minor circuit 
changes I found that I could run a 
pair of 6146s (A or B) at an input of 400 
mA at a 1000V, and no sweat. 

Observation and measuring indicated 
that some of the problem with the tubes 
was like one famous TV personality’s 
drinking problem: He knew his limit but he 
always lost control before he reached it. 

Same with the 6146s. Long before the 
input limit was reached the tube lost 
control, resulting in plate-current runaway 
and tube failure. 

While the 6146 plate is about the same 
size as comparable sweep tubes, the 6146 
seems more touchy, tending to gas and go 
into a catastrophic “spin” with very little 
provocation. 

With the average circuit and biasing 
arrangement the 6146 tube will have about 
20 to 30 k£2 resistance, plus the resistance 
of the bias supply between the grid and 
ground. 

Now, with a minor tuning fluff, or even 
normal use, especially on the higher fre¬ 
quencies, and with a few loose electrons 
around, the 1 control grid will act as a cold 
cathode and set up a reverse grid current 
flow. This reduces the actual grid voltage 
from that coming out of the supply, which 
in turn causes more plate current, and thus 
more reverse grid current. In less time than 
it takes to tell about it, this cumulative 
action has cost you another pair of 6146s. 

This is understandable when you see 
that the potential on the control grid is 
greater than that between the actual cath¬ 
ode and screen and plate. 

To minimize the bucking effect of the 
reverse current I jumpered all resistors in 
the grid circuit with small low-resistance rf 
chokes. This reduced the voltage drop 
through the grid circuit string under cur¬ 


rent flow conditions, either forward or 
reverse. 

To make sure of a stable bias supply 1 
bought some surplus zener diodes and 
clamped the bias supply at -82V. This fed 
the hot end of the bias potentiometer, and 
then, as close to the actual grid as possible 
but on the cold (rf) side of the grid feed I 
used another zener diode which was -68V; 
this happened to be the value that was 
needed to set the plate current to normal 
idling (Fig. 1). 

To make sure of getting sufficient peak 
plate current flow, I jumpered the screen 
feed resistor so that screen voltage was 
clamped at 260V. The series feed resistor 
was 1.2 k£2; the B+ supply under load was 
310V — this voltage was clamped by using 
two 10W zeners in series, as shown in Fig. 
2 . 

To discourage the screens from getting 
into the secondary emission act, I wired in 
series with each screen lead a 1 kV, 1A 
silicon diode rectifier. 



Fig. 1. The addition of zener diodes established a 
runaway limit. A -82V zener limits the bias 
output and a -68V zener clamps the grid poten¬ 
tial. 
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72 PIECE TOOL KIT 



A new 72-piece tool kit contains everything 
needed by amateurs, professional repairmen, 
servicemen, technicians, and field engineers. 
Each tool stores neatly in its own place in a 
handsome attache case: all are in clear view and 
always ready-to-hand. 

Included are screwdrivers, pliers, wrenches, 
an alignment tool, burnisher, crimping tool/ 
wire stripper/bolt cutter, knife, saw, instrument 
oiler, inspection mirror, spring tool, stainless 
steel rule, pick/scribe, scissors, tweezers, heat 
sink, voltage tester, soldering aid, and tempera¬ 
ture-controlled soldering iron. Wrenches, pliers, 
screwdrivers, etc. come in a range of sizes and 
styles. 

The attache case, finished in prestige-quality 
vinyl, has a lock; it measures 13 x 18 x 4-1/2 
inches. A removable pallet in the lid holds 
many of the tools, each in its own pocket. 
There is also a pocket for service manuals and 
schematic diagrams. 

K-77 Professional Tool Kit, complete with 
attache case, is $139.50. The attache case alone 
is $39.50. j e | vac Instrument Co. 

14614 Raymer Street 
Van Nuys, California 91405 


AT 

y\ SPEECH COMPRECiOR™ 
REALLY WORKS! 


RPC-3,3U Internal Unit RPC-3C Cabinet Model 

($24.95) ($34.95) 

• Low distortion 
circuit. 

• Fully wired & test¬ 
ed. NOT A KIT 

• Works with phone 
patch. 

• Internal units & 
modules work mobile. 

• FULL WARRANTY - ONE YEAR 

• INTRODUCTORY LOW PRICES 

(Illinois residents add 5% Sales Tax) 

Write for specifications and information sheets 

(Free). Demonstration Tape (cassette) available 

($2.00 deposit). 

FJ, ELECTRONICS 

Box 1201 B Champaign, III. 61820 


DIODE 



Fig. 2. Zeners can be used in series to help limit 
the B+. Make sure the diodes are rated to handle 
the dissipated power if you don't use resistors 
with them. 


In case you need more drive, remember 
what Joe Namath says: You have to excite 
them to make them put out! You can 
juggle the bias and screen voltage on the 
driver tube — in my case, found that the 
6CL6 had over 6V bias on the cathode — 
and for linear class A operation it should 
be less than 3V. 1 shunted the cathode bias 
resistor and also the screen feed resistor 
and again using a zener, I clamped the 
screen voltage at 150V. This gave me 
enough drive to get about 8 mA (maxi¬ 
mum) grid current. 

Before you start pouring on the coal, 
make sure the tubes are neutralized — and 
it helps if they are matched. Use a fairly 
sensitive rf indicator across a small 47£2 
carbon resistor across the output. 

Go over the neutralizing adjustment till 
you reach the best setting. That is, adjust 
for good grid current flow — then adjust 
the neutralizing capacitor for a dip — tune 
the plate for a peak — again adjust neutra¬ 
lizing capacitor for a dip - retune plate for 
a peak. By carefully observing the rf 
indicator you will find a neutralizing ad¬ 
justment that results in the lowest peak 
when tuning the plate. That’s the spot! 

Do not load the 6146 too heavily 
without drive. In the CW mode at 400 mA 
it will take about 4 mA. In the SSB mode 
when kicking to 400 mA, the grid should 
wiggle 0.5-1 mA. 

. . .W2YW" 




RPC-3M Module 


(ONLY $22.50) 
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Radio Direction/Range Finder 


Working ten years ago with loop anten¬ 
nas, I noticed that the so called “null” was 
rarely a null; in most cases it was just a sharp 
decrease in a signal strength. It was further 
noticed that by tilting the loop a real null 
became possible. The top of a hand-held 
loop had to be tilted toward you and away 
from the transmitting station. 

This resulted in an interesting solution to 
the ambiguity problem; if you got the total 
null-you are facing the signal, if not—it is 
behind you. 

This angle of tilt, necessary to produce a 
total zero signal, was and still is a mystery. 

A direction finder consisting of alumi¬ 
num aircraft loop, mounted on a small 
aluminum hand-held box, containing transis¬ 
torized receiver (BC band, 80 and 40 meters) 
and batteries, was constructed. A pendulum 
was attached to the top of the loop to 
measure the angle of tilt. 

Tests, including a 100 mile diameter 
drive around a known station, showed a 
definite dependence of the angle of tilt on 
the distance to the signal source. The meas¬ 
urements were however complicated by vari¬ 
ations in the angle of tilt (time of day, 
frequency, and possibly some other un¬ 
known factors). As far as 1 could determine 


Gus Gercke K6BIJ 
Box 143 

Weimar CA 95736 

(and I did not get very far) this is what 
probably happens: 

A vertically held loop cannot produce a 
total null because two signals are present- 
direct and reflected from one of the heavy- 
side layers. Somehow these two signals can 
totally cancel themselves only when the loop 
is tilted, and in one direction only. It 
appears that the angle of tilt then is a 
function of two things—height of the re¬ 
flecting layer and the distance to the station. 
If so, that distance can be found by a 
solution of a simple trigonometric problem 
involving a rectangular triangle with one side 
(height of the layer*) and one angle (angle 
of tilt) known. 

Unfortunately it is not that simple. 
Which layer? What is its exact height at the 
moment? is there a possibility of a third 
path? 

I was able to calculate the distance with 
an average 40% error. The frequencies were 
BC, 4 and 7 mhz; all distances less than 100 
miles. 

All this was done ten years ago; I tried to 
get people interested in this project, but 
only one person showed up to look at it. 
When I explained that a lot of developing is 
yet to be done, his face produced an 


REFLECTING LAYER (E,F OR F 2 > 
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EHC7R0N/C FIST . . THE PROFESSIONAL KEYER 

Every feature you need for easy, accurate CW 
■ IAMBIC FOR SQUEEZE KEY'ers 
/ ■ VARIABLE WEIGHTING FOR DX ers 

BmeSSAGE GENERATOR FOR CONTEST'ers 

yV* ■colors to match vour rig 

KIT OR WIRED. PRICES START AT $69.96 
WRITE FOR SPECIFICATIONS 
[PrmMlgaECTW From V° ur t ' am dealer or direct 

UiaIJLIjL! UcJDE VICES bo* 4090. MountMn View. California - 94040 


Custom Transformer Design & Manufacture 

Write today for a free quotation on any transformer, 
choke, or saturable-reactor. Each unit will be designed 
and manufactured to your exact specifications. Standard 
E-l and tape wound “C” cores are available. Quantities 
from single units to production runs may be accom¬ 
modated. Custom rewinding services are also available. 

PETER W. DAHL CO. 

5325 Annette Ave., El Paso, Texas 79924 

Tele: 915 751-4856 



FRECK RADIO SUPPLY 

38 Biltmore Ave., Asheville, IM.C. 28801 
(704) 254-9551 

Serving the amateurs for 43 years 

Large Stock of Used Equipment. FREE list 
upon request. We stock Collins • Drake • 
Galaxy • Kenwood •Signal One®Swan 
• Tempo • Hy-Gain • Newtronics • Several 
Others. 

BEFORE YOU TRADE -TRY US! 

Bank Americard — Master Charge 

Tenny Freck W4WL — Sandy Jackson Mgr. 
Harvey Nations W4VOV 


HW12,22,32 OWNER 

New three band modification kit delivers the perfor¬ 
mance of your transceiver on 5—200 Kc. band segments. 
80/40/20 Mtr. SSB/CW coverage. New front panel and 
plastic dial included. Perfect for Civil Defense nets. 
Complete kit price only $69.95 ppd. Complete assem¬ 
bly manual $5.95 ppd. Send 50tf for illustrated bro- 

chure DYNALAB RADIO CO. 

215—28 Spencer Ave., Queens Village NY 11427 

1 


Vernier Dial Control 

Through constant use, eventually many 
vernier dial movements begin to slip. By 
putting the shaft into a slight “bind,” control 
can be gained again. 



A thin wire or washer on the shaft held un¬ 
der slight spring tension, inside the set where 
it won’t show, will give good vernier action 
again. 

Richard Mollentine, WA0KKC 


expression of a man in whose mouth sud¬ 
denly materialized a dead rat beamed down 
from the “Enterprise.” 

Anyone want to take over where I left 
off ten years ago, do some experimenting, 
and become immortal? I am busy with my 
radio controlled submarine models, and gave 
up on this one. 

.. . K6BIJ 

*If my assumption that the “angle of tilt” is a 
function of the height of the reflecting layer is 
correct, then this height can be measured by 
solving the same trigonometric problem. In this 
case we measure the angle of tilt necessary to 
produce the “null” in a signal coming from a 
station located a known distance away. 



Moving? Please let us know. 


OOPS! 

K6MVH’s “Gain Antenna for VHF/ 
UHF Repeaters”(73, July, 1971, page 
42) is not really so non-critical that all 
dimensions can be left to the reader’s 
imagination. Neither can it be said that 
we purposely deleted the dimensions 
to test how alert our readers really are. 
Actually, somebody goofed and forgot 
to put the dimensions onto Figure 1. 
The dimensions for this antenna are: 2 
meters: A = 19”, B = 13.3”, C = 
26.6”. 450 MHz: A = 6.33", B = 
4.44”, C = 8.875”. 220 MHz: A = 
12.66”, B = 8.88”, C= 17.75”. Note 
also that the bottommost coaxial sec¬ 
tion in Figure 1 is incorrectly identi¬ 
fied as “C” length. It should of course 
read “B”, as is clarified in the caption. 
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Ken W. Sessions K6MVH 


Curtis CW Identifier 


W hen repeaters started getting very 
popular and manufacturers began 
to tool up their assembly lines for produc¬ 
tion of 2m FM transceivers, a representa¬ 
tive of Curtis Electro Devices called me to 
ask what the potential might be for a 
repeater ID unit. Curtis has been manufac¬ 
turing electronic keyers for some time, and 
the switchover to an automatic ID unit 
seemed logical enough. It seemed to me 
that the market could certainly afford at 
least one manufacturer in the identifier 
field, provided that the manufacturer could 
afford to produce the unit at a cost that 
was within the budget of the average 
repeater group. 

The Curtis people were not too involved 
with repeater operation, but they wanted 
to make their identifier solve all the prob¬ 
lems associated with automatically identi¬ 
fying repeal us; so the representative lis¬ 
tened while I listed all the desirable fea¬ 
tures such a unit would have — which were 
considerable. Within two months, 1 opened 
a package that came in the mail and found 
what I consider to be the ideal identifier. 
Curtis had taken the ideas I’d given and 
combined them with some of their own, 
and the result was a working production ID 
unit that can be easily installed into any 
repeater within minutes. What’s more, the 
Curtis identifier contains in its one small 
package all the control circuitry, tone 
oscillator, and relay contacts required to 
make the unit immediately operational. 

When properly connected into a repea¬ 
ter, the identifier will send out a modula¬ 
ted CW signal when the first carrier appears 
on the repeater input. From that point on, 
it will identify at three-minute intervals as 


long as the repeater is being used. When all 
the carriers drop out and the repeater is no 
longer being accessed, the Curtis identifier 
will send out one more ID at the end of 3 
minutes, then it will keep quiet; and it will 
remain quiet until someone else comes 
along and uses the repeater. 

The unit has a built-in speaker so that 
you can hear the ident when you are 
testing or installing the system. And an 
inside-mounted switch allows you to cut 
off the speaker when you’re through mak¬ 
ing checks. The unit has a set of relay 
contacts built in, too. These contacts stay 
closed during the time the identifier is 
generating its signal; they are used to lock 
the repeater transmitter on during an ident 
so the identification signal won’t get cut 
off in mid-sentence. 

Other features include a volume control 
to adjust the level of the modulated CW 
signal into the repeater transmitter, a speed 
control to adjust the rate of the automatic 
identification signal, and various terminals 
to change the mode of operation from 
“automatic” to “manual” - or from peri¬ 
odic keying to keying each time a carrier 
appears. 



The Curtis ID package. The terminal strip gives 
access to all control, voltage and ground points 
needed for fully automatic operation. 
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ID UNIT AUDIO 


82K 

-VW- 


.5 




-O MIKE IN 


RCVR AUDIO 


Fig. 1. A series resistor/capacitor network in 
effect increases the impedance of the ID unit’s 
audio output, and prevents circuit loading. 

The Curtis automatic identification unit 
should be compatible with most repeaters, 
because it uses a negative dc voltage 
(12—28V) for control. A ground signal, as 
from the carrier-operated relay, keys the 
identifier, but does not cause triggering of 
the ID until the required time period has 
elapsed. 

When I connected the identifier into the 
WA1KGO repeater, I noticed that the 
audio from the Curtis unit tended to 
swamp the audio arriving from the receiver. 
This situation resulted in repeater users 
being jammed out by the identifier. I 
placed an 82 k£2 resistor and a 0.5 
capacitor in series with the audio lead from 
the identification unit (Fig. 1), and that 
solved the problem. 

I didn’t do a great deal of thinking or 
planning before I connected the ID unit 
initially, and I ended up paralleling the ID 
unit’s contacts with those of the trans¬ 
mitter PTT. This is an acceptable scheme, 
but it resulted in an automatic identifica¬ 


tion every three minutes, day and night, 
even when the repeater was not in use. This 
was because of the small bias voltage on 
the PTT line. If you like to sleep with your 
monitor receiver on, you’d be driven quite 
mad with this sort of hookup. I know I 
was. So I raced up to the hilltop and made 
a few small control-circuit changes; the 
final interconnect circuit is shown in Fig. 
2. This latter arrangement keeps the unit 
from generating an ID signal unless the 
repeater is actually being keyed, but it does 
not keep the unit from finishing its ID 
once it’s started, even if the incoming 
carrier drops out. 


AUDIO O 
GNDO 
-12 TO -28VO 




MIKE IN 


1 


AUTO 



MANUALO 


PTT 


RPTR ID 
UNIT 


RPTR 

XMTR 

- s 


-28VO 


Fig. 2. This interconnect scheme allows identifi¬ 
cation only when repeater is in use. 


Technical Aspects 

The block diagram (Fig. 3) can be used 
to follow this operational description. 
When a signal from the carrier-operated 



Inside the Curtis ID-401. A PC-mounted speaker (upper left) allows monitoring of the audio signal even 
before the ID unit is connected to the repeater. The memory matrix (below speaker) can be 
programmed or reprogrammed by amateurs in the field. The matrix shown is programmed for “DE” 
only, as indicated by the diode placement. 
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+ 5.0V 
FOR IC's 

127 USEFUL BITS 


MESSAGE 

MATRIX 


Fig. 3. Block diagram of Curtis ID-401 identification unit. 


relay in the repeater grounds the “auto¬ 
matic cycle” input a latch is set indicating 
the closure regardless of duration. For the 
first closure after the repeater has been at 
rest, the clock control starts the clock 
which is fed into a +128 counter. This 
counter is fed to two 1 of 8 decoders and 
one 1 of 8 multiplexer. The decoders 
ground the horizontal matrix lines in se¬ 
quence starting at the top and proceeding 
downward. Each line is held low for eight 
clock cycles. 

At the same time, the 1 of 8 multiplexer 
is scanning the vertical lines - acting in 
effect like a single-pole, eight-position 
switch. In this manner the matrix is scan¬ 
ned bit by bit from the upper left down to 
the lower right. 

Each intersection between the vertical 
and horizontal lines which is connected by 
a diode pulls the input of the multiplexer 


low. Each “low” is interpreted as a dot; 
three in a row is a dash. Where a diode is 
not connected, the output represents a 
space. In effect, the memory plays out just 
like a paper tape. You can read the message 
by examining the diodes. Programming or 
reprogramming requires only a knowledge 
of Morse code and no knowledge of Kar¬ 
naugh maps. 

The memory plays out one time and 
stops until the interval counter counts out 
the set interval at which time the program 
will play out once more. If the repeater has 
been activated during the waiting period 
the timer will again count out a set interval 
and cause the unit to identify once more. 
Only when an interval passes without 
repeater activation will the unit cease 
identifying. And at the same time, the unit 
will not ID more often than the set interval 
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you/ , 

ASKED/, 
FOR IT! 


HERE IT IS!. . one complete U.S. Callbook 
and one complete DX Callbook per year and no 
change in price. In addition you can keep your CALL- 
BOOKS up-to-date through a subscription to the new 
Service Edition Series published each March 1, 
June 1 and September 1 — each one covering new 
licenses and all activity during the preceding quar¬ 
ter. Annual subscription to complete Winter CALL- 
BOOKS plus 3 Service Editions only $14.95 postpaid 
for the U.S. and $11.45 postpaid for the DX. 



These valuable EXTRA features included in both editions! 


• QSL Managers Around 
the World! 

• Census of Radio 
Amateurs throughout 
the world! 

• Radio Amateurs’ License 
Class! 

• World Prefix Map! 

• International Radio 


• Prefixes by Countries! 

• Zips on all QTHs! 

• A.R.R.L. Phonetic 
Alphabet! 

• Where To Buy! 

• Great Circle Bearings! 

• International Postal 
Information! 


• Amateur Prefixes • Plus much more! 

See your favorite dealer or order direct (add 250 for 
mailing in U.S., Possessions & Canada. Elsewhere add 
500). 



50 YEARS OF SERVICE 
TO RADIO AMATEURS 



GET YOUR NEW ISSUE NOW! 


WRITE FOR 
FREE 

BROCHURE 


RADIO AMATEUR 

ca 

! Dept B 



llbookiNc 

925 Sherwood Drive 
Lake Bluff, 111.60044 


regardless of what is happening at the 
repeater. 

The interval timer is a unijunction oscil¬ 
lator followed by a +32 counter to obtain 
reliable long time intervals over tempera¬ 
ture and independent of line frequency (in 
case the unit uses batteries for standby). 

Activation of the “manual cycle” input 
causes continuous IDing. Activation of the 
“continuous tone” input gives a contin¬ 
uous audio output. These three controls 
are all buffered by a plug-in IC since 
improper hookup may damage the input 
ICs. The IC is easily changed in the field. 
The unit is protected against reverse polar¬ 
ity. A fuse (ana a spare) is also provided. 

The output of the multiplexer drives 



1. THESE CONTACTS SHOULD CLOSE WHEN 
THE REPEATER IS COMMANDED ON. 
THESE CONTACTS MUST NOT BE ON THE 
REPEATER CARRIER KEYING RELAY. 


2. TO KEY CARRIER, USE DIODE ARC SUP 
P R E SSI ON WHEN DRIVING RELAYS. 
ALSO R/C SUPPRESSION. SEE CHART. 

Fig. 4. Terminal strip of the 401. Internal 
controls are set as follows at factory: Speed, 15 
WPM; Time, 3 minutes; Pitch, 650 Hz; Volume, 
Full; Speaker, On. Relay Mode, MCW. 


both the MCW oscillator and a mercury 
reed output relay. The relay may be 
switched to either a CW (keys the Morse) 
or MCW (key down during whole program) 
position. 

The audio drives both a switchable 
internal speaker and is filtered and level 
controlled for directly modulating the re¬ 
peater carrier. 

The interval timer is variable between 
1.7 and 7 minutes, the speed from 5 to 50 
wpm and pitch from 400 to 1500 Hz. 

The regulated power supply allows oper¬ 
ation from —12 to —28V dc and draws 
about 700 mA. 

The unit employs 14 ICs, three of which 
are MSI types. . . . K6MVH 
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BYCIIMMoffers MORE WATTS per S$S 





DYCOMM broadband, no tuning, ready to use boosters can increase your 
transmitted power up to 45 times. Fully automatic, hands off operation. 
DYCOMM offers a booster for virtually every 2M FM rig. 

DYCOMM boosters are reliable, inexpensive, straightforward, small in size and big 
in performance. 

DYCOMM boosters all operate on 12Vmobile power. 

Over 2,000 satisfied users have never paid a cent for a repair; in fact, part of our 

warranty reads. " _. jf y OU ever have a problem with your booster 

take it to any DYCOMM dealer and he will replace 
it free of charge; if it is out of warranty he will give 
you another booster and we will charge for repairs, 
if it seems appropriate. . . ” 


500E "Brick" or TR22 Booster 
one of the most popular 
your 1—2W HT can push 
out 20—25W 
500ES "Super Brick/TR22 Boost 
er", now you can have from 
35—45W for .8-2 watts in 
put. Typically 38W out 
put/IW input. 


$ 69.95 


$ 99.95 


10—0 The ultimate in solid state 
power 8—15 watts input 
will put out 80W min., 
125W max. Typically 100W 
output/lOW input, 90W 


500C "FM Booster", 4-12W in, 

15-30W out 10W input/ 
output 25W. $ 59.95 


500D "Block Booster", 8—12W 
in, 35—55W output, 16W of 
drive is FB, this outstanding 
bargain is still only . $ 89.95 

All boosters have automatic low insertion loss 
in/out switching. All operate from 12—15V DC. 
Isn’t it time you also went DYCOMM?? 

They are rugged: built to take vibration, load 
mismatch and over-voltage. 

To order: See your nearest DYCOMM dealer, if 
none near you, order direct and add $1.55 for 
shipment. 


For more information, call or write: 

JIM - W4MRI 
AREA CODE 305-844 1323 
844-1324 


min. $185.00 

35—0 Provides 80—110W output 
for 25-40W input, typi¬ 
cally 100W output for 35W 
input. $165.00 


fll/jfffl U lf Dynamic Communications Incorporated 
UlbUMWI 948 Avenue "E" Riviera Beach, Florida 33404 














STEP UP TOTELREX 

Professionally Engineered Antenna Systems 


Single transmission line “TRI-BAND* ARRAY” 


By the only test that means anything .. . 
on the air comparison .. . this array con¬ 
tinues to outperform all competition . . . 
and has for two decades. Here’s why 
. . . Telrex uses a unique trap design 
employing 20 HiQ 7500V ceramic con¬ 
densers per antenna. Telrex uses 3 opti¬ 
mum-spaced, optimum-tuned reflectors 
to provide maximum gain and true F/B 
Tri-band performance. 

ONLY TELREX GIVES YOU ALL 
THESE FEATURES... 

• Power rating 4 KW PEP .. . 
rain or shine 

• Wind rating survival 110 MPH 

• Patented broad-band coaxial Baiun 

• Heavy-duty steel gusset mounting 
plate 

• Aluminum boom 2 in., 2V2 in. O.D. 
x 18 ft. 

• Large diameter, .058 wall taper- 
swaged dural elements for minimum 


weight and exceptional strength 
to weight ratio 

• Stainless steel electrical hardware 

With a Telrex Tri-band Array you get 49 
lbs. of educated aluminum engineered 
and built to provide many, many years 
of performance unmatched around the 
world by any other make. Longest ele¬ 
ment 36 ft. Turning radius 20 ft. Shipping 
weight 65 lbs. Shipping container 13 in. 
x 5 in. x 13 ft. 

Note: If not available from your dealer, 
order direct. You’l get fast, personal 
service. 

Telrex Labs are design engineers, inno¬ 
vators and manufacturers of the world’s 
finest 3 /4 to 160 meter communication 
systems and accessories priced from 
$25 to $25,000. 

For technical data and prices on com¬ 
plete Telrex line, write for Catalog PL 71. 


TB5EM 


$395 







Elements shortened 
to show details. 


BALUN 



TYPICAL TELREX "MONO-BAND" ANTENNAS 

1 5M 3' 7 - "Monarch", 10 DBD, 3 EL, 4 KWP, 2-1/2" O.D, 17' boom 

20M326 - "Monarch", 10 DBD, 3 EL, 8 KWP, 3-1/2" O.D, 26' boom 

2M609 - "Monarch", 14 DBD, 6 EL, 6 KWP, 1" O.D. 9' boom 

2M814 - "Monarch", 16 DBD, 8 EL. .8 KWP. 1.375" O.D, 14' boom 

6M516 - "Monarch". 13 DBD, 5 EL, .8 KWP. 1.5" O.D, 16' boom 

and — many , many more! send for PL-71 Dept. C 


LABORATORIES 

TV And Communications Antennas Since 1921 
Asbury Park, New Jersey 07712 201-775-7252 



S175.00 
$355.00 
S 39.95 
S 59.00 
$ 63.95 





John H. Jerman WA6ATT 
20434 Seaboard Road 
Malibu CA 90265 


MORSE MEMORY 


A ll of the Morse code message sending 
devices which have been in the ama¬ 
teur radio magazines have been designed to 
send one short message over and over again, 
usually for repeater identification. They all 
have been useful for one limited application 
and have lacked the versatility that is pos¬ 
sible using some of the newer advances in 
integrated circuit technology. The Morse 
Memory is capable of sending a message in 
code at any speed as many times as desired. 
The distinctive difference is that the message 
in the memory can be changed in a matter of 
seconds by a simple programming process. 



The controls from left to right are memory select, 
speed control, audio volume, power. The speaker is 
at the far left, and two power supplies are mounted 
on the top. 


With the encoding scheme used here, a 
message up to 30 letters long can be stored 
in the Morse Memory, depending on the 
length of the letters in the message. This is 
more than enough to handle any message 
needed in a contest-type operation and it is 
also sufficient vto send messages during nor¬ 
mal daily operation. For example, the Morse 
Memory can be used during a contest to 
send repetitive messages such as CQ FD CQ 
FD DE WA6ATT/6 K. With the simple 
addition of another integrated circuit memo¬ 
ry,. two different messages can be sent. For 
instance, the alternate memory can be used 
to store the message DE WA6ATT/6 599 LA 
LA K, sent directly after you send the call of 
the station which you had just contacted. To 
send either of these messages you must only 
push one button and the Morse Memory will 
do all the rest. On the last Field Day our 
group used the Morse Memory for every CW 
contact and it now seems difficult to imag¬ 
ine how we operated CW in contests before. 
It took care of about 90% of all situations 
which we encountered. Since the Morse 
Memory does not hold any message perma¬ 
nently, for the next contest two different 
messages can be programmed into the unit. 

The Morse Memory uses an integrated 
circuit random access memory (RAM) in¬ 
stead of the large diode matrices used in 
many of the other projects. Each 1C memory 
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can hold the same amount of information as 
a diode matrix containing hundreds of di¬ 
odes. These memories were first produced 
less than 5 years ago and are now being used 
in the newest computer systems. The price 
for individual units has just dropped to the 
point where they are economical enough for 
amateur use. The particular memory element 
used in this project is the Intel type 1101 
MOS large-scale integration device, it is 
capable of storing 256 bits of binary infor¬ 
mation in a 16-pin dual inline integrated 
circuit package. Unlike the rest of the logic 
in the Morse Memory which uses regular P 
and N type silicon construction as in regular 
transistors, the memory chip is constructed 
from silicon and silicon oxide such as is used 
in MOS FET’s. To give some idea of the 
degree of miniaturization involved, there are 
over a thousand of these FET’s in each 
memory chip. 



The main IC boai'd is in the center with the 
transmitter interface in the upper right. The third 
power supply is mounted on the left wall. 

Inside the 1101 there is a memory plane 
of 256 bistable latches arranged in a 16 x 16 
matrix. Each latch must be in one of two 
possible states at any one time. These two 
states are normally abbreviated 1 and 0 to 
represent a high voltage or a low voltage. It 
is possible to read that is, to find out which 
state a particular location is in, and it is also 
possible to write which involves changing the 
information in the latch to that of the input 
signal. Since there are 256 bits of memory, 
any number from 0 to 255 will correspond 
to a different memory location. This number 
is put on the address leads to single out the 
memory location wanted. All of the neces¬ 
sary decoding is done inside the memory 
chip itself. For instance, if you wish to read 
the contents of location 157, you would 


simply put that number on the address leads 
and observe the DATA OUT lead. Since the 
device can understand only binary informa¬ 
tion, that number must first be converted 
into binary. It takes eight binary digits to 
differentiate between 256 different loca¬ 
tions; in this example location 157 corres¬ 
ponds to binary 10011101. Although it 
seems difficult to decode all of these num¬ 
bers, it happens that there are relatively 
simple devices which take care of this 
problem. 

All the rest of the circuitry in the Morse 
Memory is transistor-transistor logic or TTL. 
This type of logic is used far more in 
industry than the RTL devices which have 
been most common in previously published 
projects. TTL has many advantages over its 
RTL counterpart; these include high speed, 
reduced power dissipation, and lower output 
impedance. For instance, the entire IC por¬ 
tion of the project which includes over 2500 
transistors requires only 1.7W and is capable 
of sending a message at around 1 million 
words per minute. The particular type of 
TTL used was the 7400 series. Each member 
of the series is designed to be compatible 
with the other members of the series. In 
addition, there are at least five companies 
which make their own versions of the 7400 
series, each of which is designed to be 
compatible with units produced by another 
company. The larger companies producing a 
7400 series are Texas Instruments, Sprague, 
ITT Semiconductor, Motorola, and Philco. 
Because of its completeness and availability, 
I used the TI series. The basic internal 
differences between TTL and RTL are that 
TTL inputs of nand gates are multiple 
emitter connections to a single transistor 
instead of connections to bases of different 
transistors in RTL, and the outputs of TTL 
gates are pulled up to plus and pulled to 
ground by different transistors instead of 
just having the output pulled to ground and 
a resistor to plus in RTL 

In order to understand the operation of 
the unit it is not necessary to understand the 
internal operation of each device. The only 
thing which must be considered is the truth 
table, or mathematical description of each 
chip. Nand logic is used in the system, and 
the only fact which must be remembered 
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about these devices is that a 0 signal on any 
input forces a 1 output. Whenever all inputs 
are 1 ‘s, the output is then zero. In addition, 
whenever any input pin on the TTL devices 
has no connection to it, that pin is consi¬ 
dered to be in the 1 state. 

The most common arrangement of nand 
gates in this project is called the bistable 
latch; there are over five hundred of these 
latches in the entire project. Three are 
outside the memory chips and must be 
wired, so they should be understood. They 
could be considered the digital equivalent of 
a child’s seesaw. Just as one end of the 
seesaw must be in the air and the other on 
the ground, if one output of the latch is high 
then the other is at ground. To put a 
particular end of the seesaw in the air you 
must push on the ground. To put one output 
of the latch to a high state a negative pulse, 
that is, a pulse to ground, must be applied to 
the input of the nand gate whose output 
needs to be changed. If the pulse is applied 
while the output is already high then noth¬ 
ing will happen. If the seesaw has a weak 
center pivot, when both sides are pushed up 
the center will break, and both sides will go 
high. If both inputs are grounded, both 
outputs will go high. 

Aside from the nand gates and inverters 
in the Morse Memory, there are three other 
different TTL devices: one-shots, divide-by- 
16 counters, and shift registers. The action 
of the one-shot is basically simple. It gives a 
pulse of a predetermined length at the 
output whenever there is a negative going 
edge of a pulse at the input. The one-shot 
will not fire again until the input signal goes 
positive and then goes negative. There is 
inverting action in the device so both a 
positive and a negative pulse is available at 
the two output terminals: the terminal with 
the positive pulse is Q, and the one with the 
negative pulse is Q. There are two timing 
terminals to set the length of the pulse by a 
resistor and capacitor combination. With the 
values shown the pulse length is about a 
millisecond, long enough to detect easily, 
but short enough so that it will not conflict 
with the other signals. 

Internally the one-shot is fairly simple 
with only a flip-flop and a pair of gates; the 
other two devices are a bit more complex 


than the one-shot but not as complex as the 
memory. They are therefore known as medi¬ 
um scale integration or MSI devices. Each of 
the four chips contains four flip-flops inter¬ 
nally wired in slightly different ways. 

The divide-by-16 counters has each out¬ 
put of the flip-flops connected to the clock 
input of the next flip-flop. In this way each 
flip-flop divides by two for a total division 
of 16. Each of the outputs of the flip-flops is 
available at a different pin on the package, 
and with the divide-by-16 output of the first 
chip connected to the input of the next 
chip, a clock input to the first chip will be 
divided by 256 at the output of the second 
chip. These two chips have a total of eight 
outputs each at a frequency which is one- 
half of the preceding signal. If the counters 
are first reset and a clock signal applied, the 
devices will count from binary 00000000 to 
binary 11111111, that is, from 0 to 255. 
These signals are exactly what is needed to 
address the memory. 

The four bit shift registers each have four 
flip-flops connected in a slightly different 
arrangement. The Q and Q output of the 
preceding flip-flop are connected to the J 
and K inputs of the next flip-flop. With the 
clock leads all connected together the end 
result is that the information contained in 
the preceding flip-flop is transferred to the 
next flip-flop whenever the clock line is 
pulsed. With two of these devices connected 
together, information which is put on the 
input will be at the output of the last 
flip-flop exactly eight clock pulses later. This 
is the digital equivalent of a delay line. As in 
the counters, each flip-flop has its output 
available to use. If the input of the shift 
register is connected to the message output 
of the memory, and the address to the 
memory is changed at the same speed as the 
shift register is clocked, then the last eight 
bits of message are always contained in the 
register. 

The Morse Memory simply contains the 
devices mentioned hooked up to perform 
the required functions. There are many ways 
to encode the message in the memory, and 
the peripheral circuitry of the memory will 
be entirely different with different coding 
schemes. Here perhaps the simplest method 
of coding was used. It is a simple time-based 
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code where a dah is represented by three 
ones, a dit by a single one, a space between 
dits and dahs by a zero, and a space between 
characters by three zeros. The space between 
words is a matter of personal choice; either 5 
or 6 zeros will suffice. If the message is 
coded in the memory in ones and zeros 
serially from location 0 to as high as needed 
by the length of the message, when the 
address is started at zero and counted .up 
toward 255, the message will be sent in 
perfect code. To signal the end of the 
message, eight zeros are added to the end of 
the message. For example, the message 
“DEI” would be coded: 
0001110101000100010100000000. As the 
eighth zero has just been sent, the nand gate 
which samples all the outputs of the register 
will have all ones on its 8 input pins and the 
output of the gate will go to ground, pulsing 
the reset one-shot. 

The basic sending cycle is therefore as 
follows. Assuming there is a message in the 
memory, and the address counter is reset, 
the start button is pushed. This puts a zero 
on one of the inputs of the start latch 
causing that gate to have an output of one. 
That one opens the clock signal gate allow¬ 


ing the clock signal to go through to the 
next date. The Q output of the one shot is 
normally high allowing the clock signal to go 
on to the counter and shift register. The 
counter begins to count from 0 to 255, 
sending the message in the process. The shift 
register keeps track of the last eight bits of 
message sent, and when the eight zeros 
signifying the end of the message appear, the 
nand gate fires the one-shot which both 
resets the counter to zero and closes the 
clock latch. The message is now ready to be 
sent again. 

There are only four other parts of the 
complete unit; they are the programming 
circuit, the clock circuit, the transmitter 
interface, and the power supplies. 

Of the four, the programming circuit is 
the most unusual. The particular memory 
device used, the 1101, has both a read/write 
input and a DATA input. The read/write, or 
R/W, input is normally low for the read 
cycle. When the R/W input is made positive, 
whatever signal is present at the DATA input 
is put into the memory location which is 
addressed at that time regardless of what was 
in that location before. During the write 
cycle two “bounceless” switches are used to 



Fig. 1. The block diagram for the entire unit except power supplies. The signal paths are shown by the 
arrows. 
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Fig. 2. The circuit diagram for the IC and clock portion of the unit. The numbers in parentheses refer to the 
7400 series part numbers, and A, B, C, are three different type 7400 quad 2 input nand gates. 


input the ones and zeros of the message. As 
each of these switches are pressed the R/W 
line goes positive, and the appropriate signal, 
either a 1 or a 0, is sent to the DATA input 
of the memory. As either of the input 
buttons is released, another one-shot pulses 
the clock line which advances the memory 
address one position so that it is ready to 
receive the next bit of message. 

The clock circuit uses a unijunction tran¬ 
sistor to provide a variable speed clock 
signal. With the resistor and capacitor combi¬ 
nation shown, the Morse Memory will send 
Morse code at any speed from about 5 to 
100 words per minute. A smaller capacitor 
could be used to increase the speed any 
more than this. The clock signal is further 
processed after the unijunction. Although 
the unijunction delivers a pulse with a very 
short fall time, the rise time was a bit too 
long to properly clock all of the devices. The 
transistor and two inverters are used to 
decrease these rise and fall times of the clock 
signal. The clock runs continuously and the 
output signal from the clock circuit is gated 
by the logic mentioned earlier. Since the 


speed of the clock signal can be varied over 
about a 20 to 1 range, a ten-turn potentio¬ 
meter and counting dial was used to give 
better control of the speed. 

The transmitter interface circuitry con¬ 
tains the devices necessary to both key the 
transmitter and. to provide a sidetone output 
for the operator. There is a phone jack to 
allow a hand key or an electronic keyer to 
operate in parallel with the Morse Memory. 
The output of the memory and the key are 
cross-coupled so that either drives both the 
audio output and the reed relay which is 
used to key the transmitter. The tone of the 
sidetone is set by the two capacitors in the 
multivibrator; to increase the frequency of 
the tone simply decrease the size of the 
capacitors. The reed relay which is used is 
capable of following the output over the full 
range of speeds with no detectable error, 
however its power handling capability is 
rather low, so use it with grid block keyed 
rigs only. If your transmitter has cathode 
keying another larger relay could be keyed 
either from the reed relay or a larger driver 
transistor. 
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R/W DATA 
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0 

D 

R 

E DATA 
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S 

14 O 



TO TRANSMITTER 
INTERFACE 


TO INPUT OF S.R. 
PIN I OF 7495 


Fig. 3. These are the changes to the circuit diagram 
if one memory operation is desired. 

The power supplies were constructed 
mostly from parts from thejunkbox and are 
intended as a guide. Three different voltages 
are needed, +5.0 for all of the IC’s and 
clock, 9.0 volts for the memories, and 
somewhere around +12 volts for the trans¬ 
mitter interface. The 5 volt supply should be 
capable of putting out close to 250 mA for 
an extended period of time which necessi¬ 
tates some type of heat sink on the regulat¬ 
ing transistor. The —9 volt supply only has 
to handle 25 mA per memory chip so the 
power dissipation is reduced quite a bit. Try 
to make certain that the regulation is within 
±5% and the ripple is less than .05 volts for 
both IC supplies. 

Since it is fairly difficult to make a 
printed circuit board with the number of 
crossovers and with the extremely close 
spacing which is characteristic of large inte¬ 
grated circuit projects, the main parts ot the 
Morse Memory were constructed on Vector- 


board with the .1 inch hole spacing which 
exactly matches the pin spacing of the 14 
and 16 pin dual inline packages. To inter¬ 
connect the pins #26 tinned solid copper 
wire was used. This wire is thin enough so 
that there is plenty of room to work with 
around the pins, but it is heavy enough so 
that it doesn't break easily and holds it 
shap6 well.When the wires cross or come 
close to other pins the wires must be 
insulated. Plastic tubing which has an inside 
diameter slightly larger than the wire is 
perfect for this job, but some plastic tubing 
melts easily during soldering. Teflon tubing 
is ideal. To attach the wires to the pins form 
a small loop in the wire with needle nose 
pliers, slip the loop over the pin and tighten 
the loop with the pliers. Then solder the 
wire and the pin with a small soldering iron. 

Integrated circuit sockets are useful but 
need not be used in excess. When the socket 
costs about the same as many of the cheaper 
IC’s it seems silly to protect them with 
sockets. Each person can make his own 
decision about where to use the sockets; I 
used them only on the two memory units. 
Since the connections to the pins are made by 
wire, the IC’s can be removed simply by 
taking the wires off pin by pin. On a printed 
circuit board the task would be much more 
difficult. 

The entire project is housed in a surplus 
rack panel which seemed suited for the task 
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and was available on the day before field 
day. With all of the power supplies and 
controls the Morse Memory takes up a 
reasonable volume. With smaller transform¬ 
ers the weight and volume would be reduced 
by a large degree. I found no reason to label 
the controls; this job could, however, be 
done easily with the dry transfer type 
lettering. Make certain that the completed 
unit provides a reasonable shield against rf. 
This will prevent false keying by a nearby 
transmitter and will prevent false program¬ 
ming. 

The operation of the Morse Memory will 
depend on the number of memory units 
used. With one 1101 most of the time some 
type of CQ message would be most useful. 
This will be somewhat shorter than the 
10-minute CQ’s heard often around the 
bands, but it can be repeated at a touch of a 
button. This message can be changed from 
CQ FD to CQ DX to TEST. With two 
memories full contest operation can be 
implemented. Of course an additional 1101 
can be added at any time to increase the 
versatility of the unit. The wiring differences 
are minor between the two units. With one 
memory the chip select (CS) is tied to 
ground, DATA to the interface units, and 
DATA to the shift register. With two or 


more units all the address and input leads are 
connected in parallel. The CS leads are 
connected so that only one lead is grounded 
at a time and the rest are tied to plus. All of 
the DATA outputs are put to different 
inputs of a nand gate, the output of this gate 
goes to the transmitter interface, and this 
signal is inverted and fed to the shift register. 

Once the unit is wired the first job is to 
check the power supply, clock, and inter¬ 
face. Be absolutely certain that the IC 
supplies don’t go more than a few tenths of 
a volt above the ratings, and be absolutely 
sure that the polarities are correct to all 
units. It takes only a few millisecond^ for 
the IC’s to be destroyed with wrong polarity 
supplies. It is a good idea to test the IC 
board with commercially built power sup¬ 
plies with current limiting which might save 
a chip. After these dc tests, pressing the start 
button will normally produce some output 
signal even without programming a message. 
This is the state which the memory takes 
whenever the power is turned off and turned 
back on. To hold a message the power must 
be continuously applied to the memories. If 
there is no message start tracing the clock 
signal through, make sure that the counter is 
counting, and see if the shift register is 
working. Watch for leads which must be 
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Fig. 6. The top view of the IC packages showing the interconnections of the pins. Wire the pins with the 
same names together. 


normally grounded or tied to plus such as 
CS, counter reset, and R/W lines. The next 
job is to program a message and check the 
entire cycle. To put in a message code the 
Morse code into ones and zeros, and push 
the one and zero input buttons in the same 
sequence. To avoid confusion, turn the 
audio volume all the way down. Once the 
eight zeros are put in at the end of the 
message, turn the volume back up and push 
the start button. The code should be sent by 
the Morse Memory at a speed dependent 
upon the clock speed. With a little practice 
the programming will take very little time; it 
should take about two minutes to put in a 
30 letter message in the memory. Once a 
message is put in one memory, if there is 
another memory chip in the unit switch the 
CS switch to the other memory and put 
another message in that chip. This will not 
affect the message in the first chip. 

All of the TTL devices arre readily avail¬ 
able through any large supply house but 
prices can vary, so shop carefully. Be certain 
to specify the plastic dual inline package 
which is abbreviated as “N” or “P” after the 
device number. The Intel memory will be 
the hardest device to find although there 
should be no real problem. There was a 
recent price cut for the 1101 in a plastic 
package. The designation for it is the 
PI 101A and the price is $20 in single unit 
quantities. This works out to something like 


two cents per transistor. The memories are 
available through Hamilton/Avent Electro¬ 
nics and Cramer Electronics. These two 
companies have offices in many of the larger 
cities in the U.S., but if there isn’t a location 
in your area contact Hamilton Electro Sales, 
10912 W. Washington Blvd., Culver City CA. 
There is a very complete data sheet for the 
1101 which is very helpful in understanding 
the operation of the memory. This may be 
obtained from Intel Corp., 365 Middlefield 
Road, Mountain View CA 94040, or the 
local distributor in your area. 

Aside from being a very versatile project 
and useful in many different areas, this 
project contains almost every type of inte¬ 
grated circuit device and will give a -very 
thorough introduction to this rapidly ex¬ 
panding field. I would like to thank Dr. 
Carver Mead, Caltech, for his help on this 
project and the very thorough introduction 
to the field which he gave me. WA6 ATT 

Note: Devices and technical data are available from 
Circuit Specialists Co., Box 3047. Scottsdale A2 
85257. 1101A memory $20; 7493 - $1.90; 

74121 - $1.80; 7495 - $2; 7400 - $.45; 
7404 - $.45; 7430 - $.45; 2N2646 - $1.20; 
2N5133 - $.3 0; 2N2926/HEP726 - $ 1; 
2N4054/HEP244 - $1.75. Also available is 4” x 
SVi” vectorboard with holes on .1” centers and in¬ 
stant printed circuit subelements for mounting and 
soldering to the integrated circuits. The cost of the 
board and the instant PC subelements is $5.25. 
Please add a small amount for shipping. 
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ADVERTISING CAN PUT YOU 
OUT OF BUSINESS- 

... if you advertise in the wrong place 
... if you can't fill the orders that pour in 
... if you spend more than you have to for ads 
... if your ads don't sell for you 

Is 73 the RIGHT place? Possibly. One company recently bit the dust largely 
because they wasted too much money advertising FM equipment in amateur 
magazines that had too few FM-interested readers. You can waste an awful lot of 
money finding this out for yourself when all you have to do is just look and see 
where the mail order advertisers are concentrated for your particular equip¬ 
ment ... let them spend their money finding out which magazine sells best and 
then climb aboard, saving yourself a bundle. This works out to be 73, obviously, 
or we wouldn't bring it up. 

Unless you are prepared to start shipping right away and in quantity, use one 
of the other magazines. They just may be able to hold your sales down to a small 
enough volume so filling orders won't be a problem. If you advertise in 73, be 
prepared. 

The value of an ad depends upon one thing: the results you get from it. If you 
advertise in a magazine that reaches active amateurs and whose pages are all at 
least seen by these readers, then you have the best chance of having your ad read 
and acted upon. Polls show that ads bunched into a lump in the back of a 
magazine reduce readership by almost 50%, making the 73 system of spreading 
the ads through the magazine (or in a buyer's guide) far more effective. This 
factor alone would account for the remarkable sales results 73 has provided 
many advertisers as compared to a magazine with 30% greater circulation. 

Speaking of circulation, what can you believe? Sworn statements? Post office 
statements? Or what? Are you buying 15,000 or 35,000 circulation? Or is it 
30,000 instead of 98,000? Or is that even relevant? You are after sales, and that 
is all you are after. It makes little difference to you whether the copies of a 
magazine are mythical, are thrown away by newsstand distributors when they 
come back unsold, or go to old timers who have no intention of spending any 
money on equipment. What's the difference why your ad didn't pull? Only sales 
count. And that is what you will get when you advertise in 73. 

73 is read by active amateurs. We don't lean toward the heavy duty engineers 
who build complicated projects... you will starve to death trying to sell to this 
elite group. We don't go after the fifty year ham who bought his last piece of 
ham gear in the 50's. Our construction projects, technical articles and flippant 
manner will get your ads into the hands of the active, on-the-air hams who are 
your customers. 

Call me today and reserve space in the next issue of 73. 603-924-3873. 



Aline 
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F The FM An¬ 
thology has reprints 
of all of the articles 
and technical data 
from the early issues 
of the FM Journal. 
No FM library is 
complete without 
this data, much of it 
just not available 
elsewhere. 


G The BEST of FM 
is a compilation of 
the best articles that 
appeared in the FM 
Journal from March 
1968 through June 
1969, the last of the 
magazine. Read the 
extremely contro¬ 
versial Chronicles of 
76. Plus dozens of 
technical and circuit 
articles available no¬ 
where else. 


H T ransistor Pro¬ 
jects for the Ama¬ 
teur is crammed 
with over 40 inter¬ 
esting construction 
projects covering re¬ 
ceivers, converters, 
and transmitters, 
many in the VHF 
region. If you like 
to build you will 
blow your mind 
over this book. 


AMATEUR RADIO 

GENERAL 

CLASS 

LICENSE 

STUDY 

GUIDE 


AMATEUR 
RADIO 
EXTRA 
CLASS 
LICENSE 
STUDY 
GUIDE 


A The Novice Class Li¬ 
cense Study Guide has not 
yet been published in 73 or 
in any other magazine. This 
book contains all of the ba¬ 
sic technical information 
needed to pass the Novice 
License with flying col¬ 
ors . . . and is invaluable as 
a basic text for understand¬ 
ing the General Class Study 
Guide. 154 pages and pro¬ 
fusely illustrated. So clear¬ 
ly written that just reading 
it is enough to permit most 
applicants to pass their ex¬ 
am. 


D The Extra Class License 
Study Guide makes all that 
complicated electronic 
theory seem simple. A 
little study with this book 
and you will be ready to 
face the FCC examiner 
with confidence. 220 
pages. 


E The 73 DX hand¬ 
book has every DX 
aid you could hope 
for . . . QSL Bu¬ 
reaus, postage rates 
worldwide, DXCC 
and WTW country 
lists and record pa¬ 
ges, maps of many 
areas of the world 
with prefixes, plus a 
complete wall-sized 
world map with 
each book! It is pro¬ 
fusely illustrated 
with pictures of 
of the top 
plus articles 
working DX on 
the different bands. 
There are great 
circle bearing maps 
and charts, and 
more . . . more . . . 
more. 


B The 73 General Class 
Study Guide has helped 
thousands to easily pass 
their General License the 
first time through. At $9 
a whack, isn't it foolish 
not to hedge your bet with 
this comprehensive and 
simple book? No other 
study guide is as complete 
or as easy to read. None. 
320 pages. 


AMATEUR, 
RADIO | 
ADVANCED‘ I 
CLASS IP 
LICENSE j 
STUDY I 
GUIDE 


C The Advanced Class 
Study Guide runs 192 
pages and has proven to be 
the only complete text for 
preparing to pass the Ad¬ 
vanced Class license exam. 
Never before has radio 
theory been made so 
simple. After just reading 
this book it is almost im¬ 
possible to fail that exam. 
And remember that in ad¬ 
dition to the trouble of 
going to the FCC to take 
that exam, there is a little 
matter of $9 you have to 
ante up. Why take a chance 
on failing? 
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25 Watts isn’t everything, 
but with everything else 
it’s GREAT! 



S 249 9S 

mobile unit 

s 295 95 


25 ™ 

• 25 WATT • FM 
•6 CHANNEL 

• 2 METER 
•TRANSCEIVER 


We loaded this rugged, new, 

two-meter radio with 25 watts of power and then packed 
it with desirable features that make it the most wanted two-meter 
amateur radio on the market. It's the Gladding 25™ from Pearce-Simpson, 
Division of Gladding Corporation and the World’s largest manufacturer of 
marine communications equipment. Best of all, because of our unmatched 
marine volume, we could add a price tag to it that can’t be matched by anyone, 
anywhere, and still give it custom quality. Great! 25 watts and a lot more, from 
Pearce-Simpson. 


• 25 watts output • 0.3uv sensitivity for 12db SINAD • built in 12 volt power 
supply • matching AC power supply accessory • 6 separately switchable trans¬ 
mit and receive channels • Economical vacuum tube driver and final. 


• Plus • 8 pole crystal lattice filter • Transistor sockets • Glass epoxy printed circuit with accessory 

boards • Quick disconnect power plugs • Mounting cradle • 1 watt output switch AC Pow%r Supply 


Suggested List Price 



£L4bblh4j HI-SKAN 

8 Channel VHF Monitor 


• Automatically scans 8 pre¬ 
selected channels • Switch for 
manual selection of channel • 
Priority channel • Bypass chan¬ 
nel • 115VAC/12VDC built in 
power supply • Mounting cradle 

• Can be tuned to 2 meters. 


sgggs 


•Suggested List Price 



PEARCE-SIMPSON 

□VISION OF CORPORATION 


P.O. Box 800, Biscoyne Annex, Miami, Florida 33152 






















73 Tests 
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T hough relatively new on the ham mar¬ 
ket, the Pearce-Simpson Gladding 25 
transceiver is showing up on the air very 
rapidly. 

The big difference between it and the 
other units is that “25” in the name, which 
means 25 watts output. Power has come to 
two meter FM. Surprisingly this power is 
available at a price that is remarkably com¬ 
petitive. The Gladding 25 sells for S249.95 
in the 12-volt model and for $299.95 with a 
matching ac power supply. 

The two meter model is almost identical 
with the famous Gladding marine trans¬ 
ceivers, which are about the best selling in 
the world. This volume of business undoubt¬ 
edly helps them to keep their price a lot 
lower than it might be if they were making 
units for amateur radio alone. 

Those of you who have read the ads for 



the GLADDING 
25 FM 

TRANSCEIVER 


solid state amplifiers recognize why most 
FM transmitters are limited to around ten 
watts. Transistors are available for up to 100 
watts or more, but the price is a bit opt of 
the average amateur pocketbook range, run¬ 
ning up to over $200! Gladding pulled a fast 
one with their rig by using tubes in the 
driver and final. Tubes may be old fashioned 
in some circuits, but for power amplification 
they are still the least expensive route. 

The Gladding, like the Drake, Tempo, 
Telecomm, Sonar and Swan units, uses 12 
MHz crystals for the transmitter. The receiv¬ 
er uses 78 MHz crystals, which is a depar¬ 
ture . . . this being the only amateur FM rig 
we know that uses these. The transmitter 
crystals have air padding capacitors for 
zeroing in the channel. There are six separate 
channels. 

The transmitter has a power level switcii 
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WORLD RADIO 

4100 MICROPHONE 

I SALE !* 


OUR BEST “HOME” MICROPHONE the 
“SOUND-OFF” and the 521 “MOBILE MIC.” 


BOTH m 

K»5 

FOR 4 

•O 



“SOUND OFF” 


“521” 

The “Sound-Off” 
is high impedance 
dynamic, with 
tailored high out¬ 
put, especially 
suited for SSB 
ham use. 

Has great “talk-power Armo-Dur case 
has adjustable height; push-to-talk or 
VOX use. Complete with T cable. Regu¬ 
lar price alone $24.95. 


The 521 is a rugged mobile hand mic. 
with big “easy-grip” PTT switch, high 
impedance, rugged ceramic element and 
convenient “coil-cord”. Regular $10.00 
value. (*Order by * SB44/521 —on 
BankAmericard or Master charge and 
you get both for $25.95 plus shipping; or 
send $25.95 with your order and we’ll 
send prepaid in the USA. Offer good 
starting Dec. 1, 1971, while stocks last, i 
Check with WORLD RADIO for a deal 
on: Galaxy-Drake-Hy Gain-Mosley and 
many other popular brands for your 
“ham” equipment & accessory needs. 


© 


WORLD RADIO 


3415 West Broadway ( C9 ) 
Council Bluffs. Iowa S1501 


Ship a SB 44/521 package on (Bank- 
Americard) (Master Charge) my account 
is__ 


and charge $25.95 plus shipping cost. 
Ship a SB 44/521 package at $25.95 
PREPAID for which my check is enclosed 


in full. 
Name 


Address 


City_State_Zip 


which helps conserve your car battery when 
the 25 watts isn’t really needed. The output 
is one watt in the low power position. There 
is a “monitor” position on the power switch 
which turns off the amplifier filaments and 
thus conserves battery power, if this is 
important. 

The Gladding is surprisingly well made, 
particularly when you consider that price. 
The circuits are on boards, IC’s are used, and 
there is a lot more shielding than you will 
see in most other rigs. The crystal compart¬ 
ment has its own shield, as does the receiver 
rf and i-f section and the final amplifier. The 
final is shielded both below and above the 
chassis! 

The receiver is considerably better than 
some we’ve tested, probably due to the eight 
pole crystal filter in the 10.7 MHz i-f. We 
have an enormously loud repeater about 70 
miles from here which runs about 15 hours a 
day average on 146.91. Many receivers are 
just about useless when this is on if we want 
to listen on 88 or 94, both among the most 
used channels in our area. If you have 60 
kHz spacing to your nearest repeaters you 
probably won’t have interference and a 
sharp i-f won’t make that much difference, 
but if you’ve got a signal of substance just 
30 kHz off channel, this may be an impor¬ 
tant factor to keep in mind. The advertised 
selectivity of the unit is 60 dB down at 15 
kHz. 

The receiver and transmitter crystals 
switch independently, so you can use the 
34/94 pair or, if you happen to live in a 
run-down part of town where an old repeat¬ 
er is still grinding out 34/76, you are still set. 
By adding a 16 transmit crystal you will be 
on 16/76 for modernized repeaters. If you 
are uptight about your 34/76 repeater please 
try and ignore the sarcasm . . . but do let the 
idea of shifting to 16/76 perk somewhere in 
the back of your mind, even if it is way, way 
back. 

All in all, we liked the Gladding 25 and 
think it is a remarkable buy. . . . Staff 


Tell Our Advertisers 
You Saw It In 73 
(Even if you didn't) 
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SUB-AUDIBLE TONE ENCODER & DECODER KITS 


• Compatible with all sub-audible tone systems such as Private Line, Channel Guard, Quiet Channel, etc. 

• Glass epoxy PCB's and silicon transistors used throughout 

• Any type reeds may be used: Motorola. G.E., RCA, S.D.L., Bramco, etc. except special dual coil types 

• All are powered by 12 vdc 

• Use on any tone frequency 67 Hz to 250 Hz 



ENCODER 

• Small size 1.5 x 4 x .75" 

$8.95 Kit • All parts included except reed 
and reed socket 

13.95 Wired- • Output 4v RMS sinewave, low 
Tested distortion 



$9.95 Kit 

14.95 Wired- 
Tested 


WIRE-IN TYPE DECODER 

Same small size as encoder 
1.5 x 4x .75" 

All parts included except reed 

and reed socket 

Output relay included, low 

profile sealed type 

Driven directly off discriminator 

of any FM receiver 



$8.95 

13.95 


PLUG-IN TYPE DECODER 

• Circuit board plugs into 12 pin 
edge card connector 

• Driven directly off discriminator 
of any FM receiver 

Kit • Small size 3.25 x 2.5 x .5" 
Wired- • All parts included except reed. 
Tested reed socket, 12 pin edge card 
connector, and plug in relay 


All material shipped postpaid (Calif, residents add 5% sales tax) 
Send check or money order to: 


Communications Specialists 

P.O. BOX 153 • BREA, CALIFORNIA • 92621 
















for every pockefbook! 


NEW! HANDY-TALKY 

STANDARD SRC-146 

5 Channels-.94/.94 and .34/.94 supplied 

.3 uV receiver — 1.5 W transmitter 

Compact-8"h x 3" w x Vh d 

Full line of optional accessories includes external 
speaker-mike — desktop charger — "stubby" an¬ 
tenna -and more! 

Available NOW! — Only $279.00 


ALL PURPOSE 

STANDARD 826M 

12 channels (4 with crystals) 
10 Watt output 
All solid state 
Hot MOSFET receiver 

Only $339.95 


HIGH POWER 


STANDARD 851SH 


25 Watt output 
channels (4 with crystals) 
All solid state 
Separate 4x6" speaker 


Only $449.95 


And many more from Dycomm/Kenwood/Tempo/Antenna Specialists 



Make ERICKSON your headquarters for all your FM needs 


ERICKSON COMMUNICATIONS 

4653 N. Ravenswood Ave., Chicago, III. 60640 (312) 334-3200 


SEND QSL FOR COMPLETE SPECIFICATIONS 

















PREAMP CATALOG 




HIGH GAIN • LOW NOISE 


35 dB power gain, 2.5 — 3.0 dB 
N.F. at 150 MHz, 2 stage, R.F. 
protected, dual-gate MOSFETS. 
Manual gain control and pro¬ 
vision for AGC. 4-3/8" X 1-7/8" 
X 1-3/8" aluminum case with 
BNC receptacles and power switch. Available factory tuned 
to the frequency of your choice from 5 MHz to 350 MHz 
with approximately 3 % bandwidth. Up to 10% B.W. available 
on special order. 

Model 201 price: 5-200 MHz .$21.95. 

201-350 MHz .$24.95. 


WEATHERPROOFED AND D.C. POWEREO 
THROUGH ANTENNA CABLE 



VANGUARD 


Models 101 and 102 only are 
available enclosed in a die-cast 
weatherproof case for mounting 
at the antenna in series with the 
lead-in cable and includes a fil¬ 
ter for sending 12 VDC through 
the cable. Can be used only for 
receiving unless you put a TR switch at the antenna. 
Available with your choice of VHF, BNC or type "N" 
receptacles. Especially useful for eliminating antenna line loss 
and thereby improving signal-to-noise ratio of weak signals 
such as those from weather satellites at 137 MHz. 

Price: .Add $10.00 to pFe-amps. 



MINIATURE SIZE: TA" X 5/8 X 1" 

20 dB GAIN • LESS THAN 3 dB N.F. 


Single stage, R.F. Protected 
dual-gate MOSFET. 4 miniature 
trimmers for tuning and imped¬ 
ance matching. Aluminum case 
with feed-thru solder terminals. 
Provision for manual gain con¬ 
trol or AGC. Tuned to the frequency of your choice from 
135 MHz to 250 MHz with 2—4 MHz bandwidth. Supplied 
with mounting kit for installing inside or outside your 
receiver. 

Model 101 price: .$17.95. 


SUPER LOW NOISE: LESS THAN 2 dB N.F. 
POWER GAIN: 24 dB@ 150 MHz. 



MINIATURE SIZE: 2J4" X 5/8 X 1' 


VANGUARD 


Features a super low noise 
J-FET rated by T.l. as typically 
1.2 dB N.F. @ 150 MHz (transis¬ 
tor data curves supplied with 
unit) and guaranteed by our lab 
to give under 2 dB actual N.F. 
in our circuit. Transistor is mounted in a socket with gold 
plated contacts. 4 precision trimmers make possible tuning 
for optimum desired results over a wide range of conditions. 
We supply it tuned for minimum noise figure across 50 ohms 
input and output resistance. Fully shielded in aluminum case 
with feed-thru solder terminals. Supplied with mounting kit 
for installing inside or outside your receiver. Tuned to the 
frequency of your choice from 135 MHz to 250 MHz with 
approximately 2—4 MHz bandwidth. 

Model 102 price: .$19.95 


NOTE: 


All pre-amps on this page are for operation on 12 VDC and 
draw approximately 5 to 20 ma. Available for 6 volts on 
special order. Stated dB gain figures are for power gain across 
50 ohms input and output load resistance. 


UHF 


3 TO 5 dB MAX. N.F. 

20 dB MIN. POWER GAIN 


The Model 202 uses 2 of T.I.'s 
super low noise J-FETS in our 
special circuit board design 
which gives a minimum of 20 
dB power gain at 450 MHz. 
Stability is such that you can 
have mismatched loads without it oscillating and you can 
retune (using the capped openings in the case) over a 15—20 
MHz range simply by peaking for maximum signal. Available 
tuned to the frequency of your choice between 300—475 
MHz. 4-3/8" X 1-7/8" X 1-3/8" aluminum case with BNC 
receptacles and power switch. 

Model 202 price: .$31.95 


PREMIUM TESTED PRE-AMPS 


All of our pre-amps are available with a certified test report 
stating the actual gain and noise figure as obtained on 
Hewlett-Packard test equipment and supplied with a nomo¬ 
graph that will give you the sensitivity you can expect with a 
given noise figure and receiver bandwidth. 

Price: .Add $3.00 to pre-amp. 



HOWTO ORDER: 

All the pre-amps on this page are available only 
from Vanguard Labs. Include remittance in full 
plus sales tax if you reside in N.Y. State. Send 
money order or certified check for faster shipment. 
We ship at our expense by regular parcel post. Add 
80tf for special delivery or $1.00 for air mail for up 
to 2 items. 



196-23 JAMAICA AVE. 
HOLLIS, N.Y. 11423 



































SELECTED 

CONVERTERS and RECEIVERS 



40 dB GAIN 2.5-3.0 N.F. @ 150 MHz 


2 RF stages with tran¬ 
sient protected dual¬ 
gate MOSFETS give 
this converter the high 
_gain and low noise you 
need for receiving very 
weak signals. The mixer stage is also a dual-gate 
MOSFET as it greatly reduces spurious mixing 
products — some by as much as 100 dB over that 
obtained with bipolar mixers. A bipolar oscillator 
using 3rd or 5th overtone plug-in crystals is 
followed by a harmonic bandpass filter, and where 
necessary an additional amplifier is used to assure 
the correct amount of drive to the mixer. Available 
in your choice of input frequencies from 5—350 
MHz and with any output you choose within this 
range. The usable bandwidth is approx. 3 % of the 
input frequency with a maximum of 4 MHz. Wider 
bandwidths are available on special order. Al¬ 
though any frequency combination is possible 
(including converting up) best results are obtained 
if you choose an output frequency not more than 
1/3 nor less than 1/20 of the input frequency. 
Enclosed in a 4-3/8" x 3" x 1 -1/4"aluminum case 
with BNC receptacles, power and antenna transfer 
switch. 

Thousands of our converters are now in use by 
satisfied customers, many of whom are government 
agencies and universities. 

Model 407 price: 5-200 MHz .$42.95 

201-350 MHz.$44.95 

Prices include .005% crystal. Additional crystals 
$5.95 ea. 


VHFFM RECEIVER 

11 CHANNELS * 135-250 MHz 


• 11 crystal-control¬ 
led channels. • Avail¬ 
able in your choice of 
frequencies from 
135-250 MHz in any 
one segment from 
1 —4 MHz wide. • 

• I. F. bandwidth 
(channel selectivity) available in your choice of 
+/- 7.5 KHz or +/- 15 KHz. • 8-pole quartz 
filter and a 4-pole ceramic filter gives more than 
80 dB rejection at 2X channel bandwidth. • Fre¬ 
quency trimmers for each crystal. • .2 to .3 
//volt for 20 dB quieting. • Dual-gate MOSFETS 
and integrated circuits. •Self-contained speaker 
and external speaker jack. •Mobile mount and 
tilt stand. • Anodized alum. case,6"x7"x1 3/8". 
Model FMR-250-11 price: 135-180 MHz $109.95 

181-250 MHz $119.95 
Price includes one .001% crystal. Additional 
crystals $6.95 ea. 



UHF 


20 dB MIN. GAIN 
3 to 5 dB MAX. N.F. 



This model is similar 
in appearance to ou r 
. Model 407 but uses 2 
I low noise J-FETS in 
I our specially designed 
RF stage which is 
tuned with high-Q mi¬ 
niature trimmers. The 
mixer is a special du‘al-gate MOSFET made by 
RCA to meet our requirements. The oscillator 
uses 5th overtone crystals to reduce spurious 
responses and make possible fewer multipliers in 
the oscillator chain which uses 1200 MHz bipo 
lars for maximum efficiency. Available with your 
choice of input frequencies from 300—475 MHz 
and output frequencies from 14—220 MHz. 
Usable bandwidth is about 1% of the input 
frequency but can be easily retuned to cover 
more. This model is now in use in many 
sophisticated applications such as a component 
of a communications link for rocket launchings. 

Model 408 price: .$51.95 

.005% crystal included. 


NOTE: 

All the items on this page are for operation on 12 
VDC. See back issues of 73 Magazine for some of 
our other products. Still available are our 
FMR-150-A at $89.95 and a line of frequency 
scalers starting at $99.50. 


HOWTO ORDER: 


State model, input and output frequencies and 
bandwidth where applicable. Remit in full, inclu¬ 
ding sales tax if you reside in N.Y. State, direct 
to Vanguard Labs. Prices include postage by 
regular parcel post. For air mail or special 
delivery include extra amount, excess will be 
refunded. 


COMING SOON: .0005% crystal control 
for 2 meter transceivers for less than 254 
per channel! Watch for our ads in 73 
Magazine. 


196-23 JAMAICA AVE. 
HOLLIS, N.Y. 11423 






















JUGE 


AE Amateur 

yg Net * 

INCLUDES: Dynamic Microphone, 
Over-the-Shoulder Carrying 
Case, 120 VAC andl2VDC Power 
Cords, Speaker/Headphone Plug, 
and 10 Nickel-Cadmium Batteries 
*Add $7.00 to cover part of new 10% import tax 
Most crystals between 145.830 and 146.970 (30 kHz channel spacing) in 
stock. $3.95 each. We will install and set on frequency FREE before we ship 
your unit. Order today!! 

on all in-stock items... 


6 CHANNEL #1 WATT 
.5MV SENSITIVITY 
BUILT-IN ANTENNA 
BUILT-IN BATT. CHARGER 


MAIL ORDERS SHIPPED IN 24 HOURS 


OTHER DRAKE GEAR IN STOCK: 

2C Receiver.$255.00 

2CS Speaker.22.00 

2NT Transmitter .. . 164.00 

ML-2 2M FM .329.95 

W-4 2KW Wattmeter.61.95 


R4-B Receiver. 

T4X-B Transmitter . . . 
AC-4 Power Supply . . 
L4-B Linear Amplifier 
MS-4 Speaker for R4-B 


WRITE FOR MORE INFO & USED GEAR LIST 


Use Your BANKAMERICARD or MASTERCHARGE 


ED 


WTO 

ELECTRONICS, INC. 

PHONE: 

3850 SOUTH FREEWAY 

(817) 926-5221 

FORT WORTH, TEXAS 76110 


























Semiconductor Supermart 

• MOTOROLA • RCA • FAIRCHILD • NATIONAL • HEP • 




DIGITAL READOUT 

At a price 

everyone $3.70 

can afford 

• Operates from 5 VDC 

• Same as TTL and DTL 

• Will last 250,000 hours. 


SPECIAL OFFER 

• Digital readout 

• BCD to 7 — Segment 
Decoder/driver 

• 7490 Decade Counter 
Only $8.50 


SUPER BUYS 

709 Op. Amp.59 

741 Op. Amp . . ..$1.19 

723 V. Reg.$1.75 

Zener 9 V .50 

Zener 12 V .50 

Zener 6 V .50 


POPULAR IC's 

MCI550 Motorola RF amp.$1 80 

CA3020 RCA %W audio.$3.07 

CA3020A RCA 1 audio .$3.92 

CA3028A RCA RF amp.$1.77 

MC1306P Motorola Yj W Audio .$1.10 

MC1350P High gain RF amp/lF amp ..$1.15 

MC1357P FM IF amp Quadrature det .$2.25 

MC1496 Hard to find Bal. Mod.$3.25 

MFC 9020 Motorola 2-Watt audio .... $2.50 

MFC 4010 Multi-purpose wide-band amp$1.25 

MFC 8040 Low noise preamp .$1.50 

MC1303P Dual Stereo preamp.$2.75 

MC1304P FM multiplexer stereo demod$4.95 

TRANSISTORS 

MPF102 JFET .$.60 

MPF105/2N5459 JFET..96 

MPF107/2N5486 JFET VHF/UHF. $1.26 

MPF121 Low-cost dual gate VHF RF . . . .85 

MFE3007 Dual-gate .$1.98 

2N5188 79 

3N140 Dual-gate . $1.95 

3N141 Dual-gate .$1.86 

PLESSEY INTEGRATED CIRCUITS 
GREAT FOR SSB RCVRS AND XMTRS 
SL610 low noise 15(3 MHz RF good AGC$5.65 
SL612 low distortion IF good AGC . . . $5.65 

SL621 AGC generator for SSB rcvrs . . . $8.30 

SL620 AGC gen. for SL630 Audio_$8.30 

SL630 multipurpose audio amp .$5.35 

SL640 top performing balanced mixer $10.88 
SL641 low-noise rcvr mixer .$10.88 


DIGITAL BARGAINS 
FACTORY FRESH TTL IC's 

MSD047 decoder/driver for the digital 

readout .$3.50 

7400 gates.35 

7441 NIXIE driver.$1.95 

7490 decade counter. $1.40 

7475 quad latch.$1.40 

7495 shift Reg.$2.00 

7493 divide by 16 .$1.90 

74121 monostable.$1.80 

7473 dual flip-flop.85 


INSTANT CIRCUIT BOARDS 

NO ETCH - NO MESS-NO FUSS CIRCUIT- 
STIK is a complete system of component sub¬ 
elements and materials designed to work together 
to produce instant circuit boards that are as 
durable as regular circuit boards. CIRCUIT-STIK 
ELIMINATES: drilling, photo work, and etching. 
Just stick the pressure sensitive sub-elements 
down on pattern G Vectorboard. They stick 
down firmly, withstand soldering temperatures, 
yet can be picked up and moved for circuit 
changes. In fact, they make building projects 
with integrated circuits and transistors a real 
breeze. Sub-elements are available for 8, 10, and 
12-lead IC's, dual-in-line IC's, all transistors, plus 
pressure sensitive copper tape, etc. Applications 


data available. 


Three assortments are available: 


MOST MOTOROLA, FAIRCHILD, RCA, HEP 
& NATIONAL INTEGRATED CIRCUITS, 
FETS, OTHER TRANSISTORS AVAILABLE. 
WRITE WITH YOUR NEEDS. 


HEK-2 FET EXPERIMENTERS KIT Contains 
HEP-801, HEP-802, HEP-50, HEP-51 and in¬ 
structions for 9 Projects.$3.95 


CS20 $5.50, CS30 $7.95, CS40 $9.95. 


Please add 35tf for shipping 

CIRCUIT SPECIALISTS CO. 

Box 3047, Scottsdale, AZ 85257 
FACTORY AUTHORIZED 
HEP-CIRCUIT -STIK 
DISTRIBUTOR 


















































Exciting NewProducts 



.FREQUENCY MARKER STANDARD 

Advanced marker, with seven selectable outputs: 
5, 10, 25, 50, 100, 200 or 400 KHz. Complete 
with highly accurate 400 KHz crystal. Buffered 
oscillator. Zero beat ho^s on each marker 
position. Harmonics beyonJ 150 MHz. Low level 
logic used in divide chain. High noise level 
immunity output amplifier. Engineered to elimi¬ 


nate ghost markers. Adjustable to WWV. HF 
phono output jack. 

Wired, Tested & Calibrated .$32.95 

Wired, Tested & Calibrated.$22.95 

(Less cabinet, switch & battery holder) 

Kit.$19.95 

(Less cabinet, switch & battery holder) 


(Less cabinet, switch & battery holder) 



.SPACE-MATIC 21 KEYER 

At last — a keyer that automatically sends all 
code elements: Dot, dash, dot space, dash space, 
character space and word space in. an instant 
self-starting, self-completing mode. Advanced 
memories respond to momentary key closures or 
to closures extending to the end of the dot/dash 
space with a guarantee of no missed or extra dot 
or dash, lambic operation. Dot and dash memo¬ 
ries, adjustable weighting, jam-proof spacing, 
tone control, monitor/speaker, 3.5 to 85 wpm. 
Use any twin level (iambic operation) or single 
level key. $89.50 Complete 



ALL ITEMS SOLD WITH A FIVE-YEAR 
GUARANTEE and are shipped prepaid. 


ELECTRONIC feather touch key.... 

Completely solid state key eliminates forever 
such mechanical problems as contact bounce, 
proper adjustments and dirty contacts. Designed 
especially for solid state keyers. A mere touch of 
your fingers provide instant keying of the twin 
level key. Finger touch is detected by a monolith¬ 
ic level detector. Transistor outputs. Not affected 
by damp or dry fingers. Weighted to prevent 
"walking". Can be battery operated. 

$19.95 Complete 

$22.95 With SPDT Switch (Required with 
Memory-Matic 500) 



MEMORY-MATIC 500 KEYER 


The newest and most advanced keyer. The keyer 
which gives you 500 bits of storage for automatic 
calling, contest operation, etc.—just right for 
on-the-air contacts. Instantly store any message, 
by keying the memory at any speed or weighting 
ratio. Stored characters can be automatically 
transmitted once, or on a repetitious basis. 
Complete with memory near-full and over load 
alarms. Indispensable for the serious code, con¬ 
test or traffic operator. Also includes all features 
of the Space-Matic 21 listed above. 

$198.50 Complete 

SEND FOR FREE BROCHURES 



DATA ENGINEERING INC. 

Box 1 245 • Springfield, Virginia 22151 



































To Troubleshoot 



A precision engineered professional quality 
electronic test instrument. Ideal for field or 
bench servicing of all types of Communications 
gear. 

CHECKS: sync, sweep, video, audio circuits, 
high voltage supplies (DC, RF or Pulse), low 
voltage supplies, coils, capacitors, resistors, 
tubes, transistors, diodes, transformers, speak¬ 
ers, etc. Will locate trouble to a particular stage, 
determine defective component and can actu¬ 
ally be clamped in circuit to restore circuit 
operation temporarily in 80% of component or 
tube defects. Ideal for locating and confirming 
interm ittents. 

SPECIFICATIONS: 

RF & AF Signal Tracer, RF & AF Signal 
Injector, AC & DC Voltage Indicator 
0/60/550/20,000 DC Polarity Indicator 
60/550/20,000 volts, Lo ohms 0-5. Hi ohms 
0-500k-20 megohms. Tests Condensers, 
.00025-12 mfd., Tests Resistors 2 ohms-20 
megohms, 2 Capacitance Sub ranges .01.1 & 
4-40 mfd., 3 Resistance Sub ranges 50-500 
ohms, 5k-25k, 100k-1 meg. 


SERVISET MODEL E-C will out¬ 
perform any tester of its size, 
weight, & price ANYTIME-ANY- 
WHERE. 


NEW 


CT-1 


From 

Will allow you 
to Dynamically test all 
types of capacitors. 




The Model CT-1 features a built-in electronic 
power supply providing BOTH AC and DC Test 
Voltages in a special circuit with highly sensi¬ 
tive NEON type leakage indicator. The CT-1 
permits quick, accurate testing of condensers 
for leakage or shorts with actual DC voltage 
applied and readily indicates intermittent 
OPEN condensers with AC applied. Self-regula 
ting power supply circuit provides tapered 
forming current to suit particular requirements 
of capacitor under test. Special circuit re-forms 
and polarizes electrolytic and tantalytic capaci¬ 
tors under test. High sensitivity permits deter¬ 
mination of condenser dielectric breakdown 
before leakage causes major shut-down. 

ONLY$16.95postpaid 
Capacitance Range: .00025 — 1000 mfd. 

Sensitivity: Over 200 MEGOHMS 

Dealer Inquiries Invited 


IDEAL for: Professionals, Amateur Repair men. Ham Radio Operators, STUDENTS, appliance repairmen, 
etc. Will complement your existinq equipment and will outperform other testers costing many times more. 

30-DAY UNCONDITIONAL MONEY BACK GUARANTEE, 90 DAY PARTS WARRANTY 

ORDER TODAY 

Manufactured by 


LEE ELECTRONIC LABS, 88 Evans Street, Watertown, Mass. 02172 


LEE ELECTRONIC LABS.. CO. 

88 Evans Street 

Watertown, Massachusetts 02172 


Please rush me: 

( ) E-C at $29.95 

( ) C-Tat $16.95 

( ) Free information 


Name - 
Streets 
City_ 


$1.00, off any 
and ALL LEL equipment 
(Limited time only) 

Buy BOTH & SAVE $2.00!! 


( ) I enclose payment in full. State_ 7ip 

( ) Send C.O.D. and I will pay postage. 













MODEL 

TG-5S 



tmmti 


The GAM Line 

Famous for POWER 

!L . powerful performance, 

VHF/Antennas 
BASE/MOBILE 

144 to 160 MHz 


3.7 db 





TG-2-R TG-2 

3.7 db 


3.7 db 
TG-3 List $35.20 


Mobile 

TG-2-R List $30.00 
TG-2 List $20.50 
TG-4-MS List $50.00 
MP-34 List $33.50 




MP-34 

6.7 db 




TG-4-MS 

6.7 db 


14.9 db Omni-Directional Gain 

In System Performance 


6.7 db 
TG-3-S List $66.00 


List 
$95.00 

8.2 db 



GAIN OVER ISOTROPIC RADIATOR 


<> A-M 



inc. 

191 VARNEY STREET 
MANCHESTER NH 03102 
TEL. (603) 627-1010 

























TWO NEW ENTRIES IN THE 2m FM FIELD 


Adirondack Radio Supply, Inc. is happy to announce the introduction 
of the latest in 2 meter FM gear. 


Model IC-20 with the following features: 

Manufactured by a pioneer manufacturer of 2 
meter FM gear. 

2 outputs — 1 watt and 10 watt. 

12 Channels — tweeking condenser on both 
transmit and receive crystals. 

RF meter. 

S meter. 


Adjustable deviation control — 3 to 16 KHz. 
Sensitivity — Better than 0.4 jUV 20 db quieting. 
Matching power supply available with discrimi¬ 
nator meter. 

Current — Low power 1.2 amp. at 13.5 volts. 

H igh power 2.1 amp. at 13.5 volts. 
Crystals — supplied with 3 channels. 


IC-3P power supply .S49.50 Net IC-20 (as shown above) .S299.00 Net 


Model IC-21 with the following features: 

24 Channel capability. 

A new high — very useful in these days of new 
repeaters going on the air constantly. 

Front panel — P.A. tune control — a real advan¬ 
tage to get maximum output. 

Separate S and discriminator meter ± 5 KHz — 
panel. 


R.l.T. — control on receive — either 1 watt or 10 
watt output. 

S and SWR meter combined. 

Remote VFO plug. 

12 volt DC or 110 volt AC operation. 

AC and DC cable supply. 

Discriminator meter — a real addition. 

Crystals — supplied with 4 channels. 



IC-21.$389.00 Net 

Both of these superb units are manufactured by 
Inoue Communication Equipment Corp. of Osaka, 
Japan, already well known to 2 meter FM users. 

Send your order today. 


This is an entirely new approach in 2 meter FM 
gear. Just imagine 24 channel capability, SWR meter 
and S meter, plus netting condenser on each trans¬ 
mit and transceive crystal, plus many other features 
original with this unit. 


ADIRONDACK RADIO SUPPLY, INC. 

185 West Main Street, Amsterdam New York 12010 












GENERAL ELECTRIC MOBILES complete with accessories 


ME 13 40-50MHZ 30Watt 6/12 Vibrator Supply.$99 

ME 16 40-50MHz 60Watt 6/12 Vibrator Supply.119 

ME 33 150MHz 30Watt 6/12 Vibrator Supply.109 

ME 36 150MHz 60Watt 6/12 Vibrator Supply.129 


WHILE THEY LAST 

KAAR Model DT76 150MHz 120Watt Output Mobile all transistorized 
except 8624 Final Output 

New in original factory cartons, no factory warranty 


Complete with manual .$299 

6 Channel Kit for DT76 .39 


l/l/e thank you for your patronage during 1971, and we sincerely hope you 
will give us the opportunity to serve you in 1972. 

We are going to move into larger facilities in 1972. Watch for our new address 
in coming issues. 


WRITE FOR FREE CATALOG 


Mann Guarantee 

Money refunded without question if equip¬ 
ment is returned within seven days from 
shipment, undamaged, freight prepaid. 


Conditions of Sale 

Unless otherwise specified, equipment is 
used, and is sold as-is. All items shipped 
FOB Tarzana, California. Crystals, ovens, 
antennas not included unless specifically 
stated in catalog. Alt equipment is sold on 
a first-come, first-served basis. 


Me 


arm communications 


18669 Ventura Blvd. 

Box 138 Tarzana, CA 91356 
(213) 342-8297 


2837 North 24th Street 
Phoenix, Ariz 85008 
(602) 955-4570 
















N 



Bob Kranhold 


FROM 


1JJ 

ma 


ann communications 


18669 Ventura Blvd. 

Box 138 Tarzana, CA 91356 
(213) 342-8297 


2837 North 24th Street 
Phoenix, Ariz 85008 
(602) 955-4570 


Walter Mann 


Jim Mann II 


Tom Hicks 





THE CTR-144 by COMCRAFT 

FIRST AM-FM TWO METER TRANSCEIVER 



No longer is it necessary to choose between 
AM and FM on two meters. Now you can have 
both in one compact unit. Join the gang on 
the new FM repeaters yet still be able to “rag 
chew" with old friends either AM or FM any¬ 
where in the two meter band. 


ALL SOLID STATE —NO TUBES $389.95 SHIPPED POSTPAID? 


INCLUDES 146.94 MHz CRYSTAL 


MADE IN AMERICA 


COMPARE THESE FEATURES 


TRANSMITTER: 


w Built-in VFO (Frequency converted for stability*) 

■ AM and FM both crystal and VFO 

■ Four transmit crystal positions (8 MHz) 

■ 12 watt input AM and FM 

■ High level transmitter modulation on AM 

■ Bandpass coupled transmitter requiring only final tune and load 

■ Three internal transmit crystal sockets with trimmers for netting 


■ One transmitter crystal socket on the front panel 

RECEIVER: 


■ Double conversion 

■ Crystal controlled first conversion 

■ MOS FET receiver front-end 

■ Integrated circuit limiter and discriminator for FM 

■ Envelope detector and series gate noise clipper for AM 


■ Built-in squelch for both AM and FM 


GENERAL: 


■ Separate transmitter and receiver tuning 

■ Built-in 115VAC power supply 

■ Direct 12VDC operation for mobile or portable operation 

■ Optional portable rechargeable snap-on battery pack available 

■ "S" Meter also used for transmitter tune up 

■ Military style glass epoxy circuit boards 

■ Anodized lettering and front panel 


tU.S. ONLY 


DIMENSIONS: 

■ 101/4 "W x 614 "H X 7y 2 "D 


h Baked epoxy finish on the cabinet 




♦VFO operates from 7 to 9 
MHz and is converted to 72 to 
74 MHz using a 65 MHz crystal 
oscillator. 72 to 74 MHz is then 
doubled to 2 meters. 


COMCRAFT COMPANY 


P. 0 . BOX 266 —GOLETA, CALIF 93017 


THE CTR-144 IS AVAILABLE 


1 1—1 I enclose $389.95. Please ship a CTR-144 and Manual. 

I enclose $2.50. Please send CTR-144 Manual only. 

I Calif, residents add 5% sales tax. 

| □ Please send illustrated brochure and accessory list. 



FROM: NAME. 


FACTORY DIRECT 


73 STREET 


MAG CITY- 


STATE 


ZIP. 



















2 meter FM 


Mobility at 



unheard-of 
Savings 


AVCOM 
FM-201 
SOLID STATE 
TRANSMITTER 
MODULE 


Starts You on Your Way! 


Only $4g.95 


COMPLETE-Not a Kit 


90-Day Warranty 


• Ideal for Repeater use! Just add ant., 
mike, Xtal and 12-16 volts DC. 

• Cut Transceiver cost as much as 50%. 

Add police band receiver to AVCOM FM-201 
Transmitter. Your rig can cost under 
$100 while others are priced up to $250. 

• Already have a 2 Meter FM rig? Increase 
your fun, save installations and removals 
of your high priced mobile rig with a 
low-cost second rig. 

• Walkie-Talkie compactness — glass epoxy 
printed circuit board is only 3" x 3V2". 


SPECIFICATIONS: 

Mike Pre-Amp: high impedance 
input, integrated circuit. 

Operates anywhere between 12 
and 16 volts DC. 

4.0 kHZ frequency deviation 
typical. 1-Watt DC input to 
final transistor 


Order Your FM-201 Transmitter Module Today! 
LM-210 10 Watt POWER Amplifier Module $29.95 


AVCOM, Inc. 


P.O. BOX 29153 COLUMBUS. OHIO 43229 









You Can’t Buy These Exclusive Brands 
Just Anywhere — Only at Our 1200 Stores 

Allied AX-190 Ham Receiver. 

The “professional" addition to 
any Ham Shack! 11-band crys¬ 
tal-controlled coverage of 3.5 to 
30 MHz. "Blank channel" pro¬ 
vision for specialized monitoring 
from 3.5 to 10 MHz. Every solid- 
state feature for AM/SSB/CW 
reception, user-designed con¬ 
trols for easiest operation any¬ 
where! Has 25/100 kHz cali¬ 
brators. 200-Hz visual dial ac¬ 
curacy, AGC, WITH CRYSTALS 
ANL, better than 035 

500 Hz per hour 
stability. A honey. Pius Speaker 

AX-190/SX-190 Speaker 19.95 

Allied SX-190 Communications Receiver. Every feature of the AX-190 above, but 
for coverage of worldwide shortwave. Two “blank" channels! with crystals 24n Plus 



Allied “Patrolman PRO-7” Auto¬ 
matic Scanning VHF Monitor. Check 
the “Action Airwaves" with the fin¬ 
est under $100 rig on the market! 
Automatic scanning of up to 8 crys¬ 
tal-controlled channels between 148 
and 174 MHz, crystal filter, latest 
FET/IC circuit. Automatic or manual 
selection, 2-second scan delay to 
prevent missed call-backs, DC gated 
squelch, special channel "lock-out" 
buttons, more. Dual- 
powered for car, home. 





Realistic DX-150A Communications 
Receiver. Great for any Ham Shack, 
priced low enough for the beginning 
SWL. FET and mechanical filter pull 
in stations from all over with startling 
clarity, 11 front-panel controls for 
complete operating coverage of 535 
kHz to 30 MHz; illuminated band- 
spread for 160-10 meters and separ¬ 
ate logging scale. OTL audio and 
built-in speaker for really clear sound, 
fast and slow AVC, variable pitch BFO, 
and cascade RF stage. Battery, AC or 
12 VDC operation 
—keep in touch 
with anywhere from 
anywhere! 


119 95 













Radio Shack and Allied Radio —The 
Nationwide Communications Supermarket! 


[A] Antenna Tuner. Matches trans¬ 
mitter and antenna impedance be¬ 
tween 10 and 1000 ohms. Handles up 
to 500 watts of RF power. Positive 
coax connectors. 

[B] 2-Position Coax Switch. Perfect 
for dual antenna setups. Instantly 
switches from one antenna to an¬ 
other without changing leads. Handles 
up to 500 watts power. Compact, for 
any installation! 

[C] Low-Pass TVI Filter. Interference- 
free transmission and reception. At¬ 
tenuation starts at 41 MHz, is 3 dB 
down at 43 MHz. 6 dB at 45.5 MHz, 
25 dB at 54 MHz. Insertion loss is 
only .25 dB. Metal housing. 

[D] Code Practice Oscillator. Low- 
cost aid for beginners or experienced 
CW fans. Tone and light signals, 
self-contained speaker pitch control. 
Increases speed and accuracy — 
helps you become a "big-time" CW 
operator! 

[0 Code Course. Easy-to-follow les¬ 
sons designed to advance you quick¬ 
ly to a speed of 15 wpm. With basic 
code book. Take your choice of 12- 
lesson cassette or 10-lesson 33lA rpm 
record. 





[F] 6-Position Coax Switch. Rotary 
shorting switch handles up to 4000 
watts peak envelope power. Lets 
you hook up six antennas to a single 
transmitter. Speeds band switching; 
simplifies antenna comparisons. 


ALLIED RADIO STORES 

g TANDY CORPORATION COMPANIES 

2725 W. 7th St. • Fort Worth, Texas 76107* 


FREE 

Catalogs! 


See what’s REALLY 
new in electronics! 

Get your copies at 
our store near you . . . 
find us in the phone book. 












The K-0SC.-G1 is a gated generator on and off 3 
times per second making it easily recognized on 
today's crowded bands. Frequency — 1 MHZ, 
100 KHZ, 50 KHZ, 25 KHZ. Accuracy - High 
Precision 1 MHZ xtal., 001%. Gate time — 3 
Pulse per second. Harmonics — up to 200 MHZ. 
Output — Square wave 3.5 PP. Electrical Descrip¬ 
tion-All solid state, printed circuit on 1/16” 
glass board. ICs 2 gates, 3 dividers, and 1 
transistor. A ceramic trimmer allows zero-beating 
WWV. Physical description - The K-OSC.-G1 
Generators are small, structurally rigid yet light¬ 
weight instruments which are designed for porta¬ 
bility. The instrument is enclosed in a 3 color 
vinyl covered metal & plastic cabinet. Dimensions 
are 2 3/8” x 5 1/8” x 6”. 

K-OSC-G1 Wired and Calibrated.S45.50 

K-OSC-G1 K Kits all parts and case 

(less batteries).$35.50 


KD-10 PRESCALER 

The model KD-10 is 
a sensitive prescaler 
with a divide-by-ten 
scaling factor. This 
prescaler is designed 
to extend the range 
of the many surplus 
1 meg. counters. It 
has a front end sen¬ 
sitivity of .05 volts, and flip-flop speed of 20 
MHz. Has a square wave output of 2.5 V PP. 
KD-10 has its own built-in power supply (regula¬ 
ted). 

KD-10-K kit — Board and all parts (except cabi¬ 
net and coax connectors).$22.50 

KD-10 Complete with case and tested. . . S33.50 
Cabinet and coax connectors (Same type cabinet 

as K-OSC.-G1).$7.50 

KD-100-K kit — Board and all parts (except 

cabinet and coax connectors).$25.50 

KD-100 Complete and tested.S36.50 

KD-100 Divides by one hundred for use with 100 
KHz counter. 

HEP 170 2.5A 1000V_ 10/83.50 20/$ 6.00 

IN 914 Signal Diodes _10/$3.00 20/$ 5.00 


7490 Decade Counter.$2.10 5/$ 1.00 

7441 Decimal Decoder/Driver .$3.10 5/815.00 

UL 914 Gate.$ .55 10/$ 5.00 

UL 923 JK Flip-Flop.$1.50 10/$ 8.00 


DECIMAL COUNTING & READOUT KIT 

K-DCU's are small 
readout kits which 
include amperex 
tubes, 7490 divid¬ 
ers, 74141 decoders 
and circuit board. 
The tubes and IC's 
may be plugged or 
soldered in as you desire. Boards are 1 1/8” x 3”, 
5 1/8” x 3” and 8 1/8” x 3”. 


K-DCU-1 Kit 1 tube. Board and IC's_$12.50 

K-DCU-5 Kit 5 tubes. Board and IC's . . . $55.00 
K-DCU-8 Kit 8 tubes. Board and IC's . . . $80.00 

1C Sockets for above.@$ .50 

Amperex tube sockets 

(sold with board only).@$ .60 


KEO-4 & 5 Oscillator 100 KHz 50 KHz 25 



100 KHz 50 KHz 25 KHz RTL circuit followed 
by 1 stage amp. Used for band edge marker, 
clock driver for dividers below. Driver for 10 
KHz divider audio frequency interperlation, etc. 
Power requirement 3-3.5 V 12 ma. deliver 2 V 
PP. Will operate as low as 2 V DC. 

KEO-4 2 Va" x 4” glass board wired, tested and 

Cal.$15.95 

KEO-5 MHz 2V2 x 4” board Wire Test Cal.. $15.95 


KED-1 & 2 Divider Boards and Sockets Kits 


TTL Divider board 10 MHz to 1 Hz designed to 
use with KEO-4 or 5 clock for counters or 
marker. Power requirements 4.75-5.5 VDC. 300 
ma. usesSN7490 ICs. 

KED-1 4 1/8” x 2” glass board 1 MHz to 1 Hz or 
100 KHz to 1 Hz (without sockets or ICs) $ 4.00 


Same as above with sockets & ICs.$18.50 

KED 2 4%" x 2” glass board 10 MHz to 1 Hz 

(without sockets or ICs) .$ 4.50 

Same as above with sockets & ICs.$22.00 




ENTERPR^ES _ 

1401 North Tucker, Shawnee OK 74801 Ph: 273-1598 


































TUNING FREQUENCY RANGE: 144-148 Mhz. 

FREQUENCY STABILITY: 0.001% 

(from -30 to +60 C) 

NUMBER OF CHANNELS: 4 Independent 

selector switch 

USABLE SENSITIVITY: 0.5 uv or less for 12 db SINAD 

SPURIOUS RESPONSES ATTENUATION: 

Greater than —60 db. 

AUDIO OUTPUT: 2.0 watts with less than 10% 
distortion. 

POWER OUTPUT: 6 watts into 50 ohm 


AMATEUR NET PRICE 

*249 

fob Miami 

(INCLUDES 2 PAIR CRYSTALS) 


• Over-size front mounted speaker 

• Press-to-talk microphone with coil cord 

• 8V2 in. wide x 2 V 2 in. high x 11 in. deep 

• G-10 glass epoxy boards. 


Here's what the amateur operator has 
been looking for. 

amateiid daN n It's neW/ new - a State-of-the-Art, all 

solid state 2-meter ham rig which we designed, 
VHF-FM we built, we tested and we priced the Simpson 

way. Low. 

PUT THIS BABY IN YOUR CAR! THE EASY WAY! 

Time was when you had to modify to go mobile. 

Not with the model A! It's as mobile as its name. 

Enjoy 2-meter mobile along with the thousands of 
others who are enjoying this fast-growing part of 
amateur radio. 


• COMPLETE WITH MICROPHONE, 
MOUNTING BRACKET, CRYSTALS 

• CHANNEL 1 - 146.34-146.94 

• CHANNEL 2- 146.94-146.94 


PRICES & SPECS 


IT’S ONE £t I 
FOR THE ROAD 


§ SIMPSON ELECTRONICS, INC. 

2295 N.W. 14th St. • Miami, Fla. 33125 • Ph: 633-3261 








TWENTY TWO STAR PERFORMERS 
IN ONE FAMILY-HIGH POWER 
FM AMPLIFIERS BY TEMPO 



A. CT 1002-3 

A true powerhouse. 10W input gives a guaranteed 120W 
output (In fact, typical output runs as high as 140W). 
Operates directly from a 12 VDC power source. Antenna 
switching is automatic when as little as 1.5W of RF drive 
is applied. The amplifier incorporates Balanced Emitter 
transistors and state of the art design practices, making 
it virtually immune to destruction due to high VSWR or 
misloading conditions. Features include THREE 40W out¬ 
put transistors plus one 40W driver transistor, low loss 
input coax connector (complete with RF cable), low loss 
solid state antenna switch (.5 db or less typical) and 
Spurious response: -60 db typ. All amps include a built 
in power output monitor for use with a Remote Control 
Head and may be used anywhere in the 2 meter band 
without the necessity of retuning. Only 9%" x 4" x 3 ;/ , 
the CT 1002-3 can be installed almost anyplace. Since 
there are no switches or meters, it may be mounted 
under a seat, in the trunk or in a desk drawer. Power 
output: 120W. Input voltage: 13.8 VDC. Current required: 
15-17 amps. Drive required: 5-15W for 100-140W out. 
Price $220.00 

B. CT 802-2 

A superior quality VHF FM two meter power amplifier. 


TEMPO OFFERS THE MOST COMPLETE LINE OF 'SOLID STATE 'AMPLIFIERS AVAILABLE 


MODEL 

POWER 

POWER 

BAND 

MODEL 

POWER 

POWER 

BAND 

NUMBER 

INPUT 

output min. 

NUMBER 

INPUT 

output min. 

CT6-30 

1 to 10 W 

30 W 

6 M 

CT252-A2 

1 W 

25 W 

2 M 

CT6-60 

1 to 10 W 

60 W 

6 M 

CT352-2 

8 W 

30 W 

2 M 

CT6-100 

1 to 10 W 

100 W 

6 M 

CT 1250 

25 W 

100 W 

2M 

CT 1202-2 

25 W 

125 W 

2 M 

CT 220-20 

4 W 

20 W 

220 MHz 

CT1002-3 
CT602-2 

CT 602-B2 

5-10 W 
5-10 W 

1 W 

100-120 W 

60 W 

60 W 

2 M 

2 M 
2M 

CT220-40 

CT220-80 

4 W 

4 W 

40 W 

80 W 

220 MHz 
220 MHz 

CT 802-2 

5-10 W 

80 W 

2M 

CT445-1 

100 mw to 300 mw 

1 W 

440 MHz 

CT452-2 

5-10 W 

45 W 

2 M 

CT445-5 

200 mw to 1 W 

5 W 

440 MHz 

CT452-B2 

1 W 

45 W 

2 M 

CT445-15 

1 to5W 

15 W 

440 MHz 





CT445-30 

1 to 10W 

30 W 

440 MHz 





CT445-50 

1 to 10W 

60 W 

440 MHz 


Only 61/i" x 3 l / 2 " x 3", yet contains all the features of 
the CT 1002-3 and provides a minimum of 80W output 
and typically 90W. Price $160.00 

C. CT 252-A2 

Unbelievably small... but outperforms many of the big 
ones. 1W input delivers an easy 25W power output. 
Only $85.00 


CT 445-30 

1 or 4W input... minimum 30W output. 450 MHz UHF. 
Same features... same superior quality as CT 1002-3, 
including low loss solid state antenna switch. Ideal for 
use with 1 watt handi-talkie or other low power UHF 
transceivers. 



11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Bufler, Missouri 64730 816/679-3127 









IT’S NEW...ITS UNIQUE...THE 
TEMPO CT 220TR 
AM/FM TRANSCEIVER 





solid state. 220 to 225 MHz operation. Transmitter: Posi¬ 
tions for 5 internal crystals (not supplied). 1 external 
crystal position and VFO input. Power Output: 4W FM, 
lVfcW AM. FM internally adjustable to 15 kc. Power 
Requirements: 13.8 VDC XMT 1.2 amps FM .5 amp AM, 
25 ma Stby. Receiver: Tuning meter for AM and FM. .6 
micro volt for 20 db quieting. Tunable or pre-set to five 
internally adjustable frequencies. FM is detected by 
limiter discriminator, 6 db at 15 kcs. 

1W audio output — 5% distortion. Double conversion, 
10.7 MHz and 455 KHz. ACCESSORIES AVAILABLE: AC 
Power Supply & Speaker. Internal amplifier to increase 
output to 20W FM and 8W AM. External high power 
amplifiers for FM operation. (CT 220-40 or CT 220-80 
suggested.) Introductory price: $179.00 


CT 220-20 AM/FM Amplifier 

A truly significant new amplifier, the CT 220-20 measures 
only & l / 2 " x 2" x 3". Operates from a 12 VDC power 
source. Antenna switching is automatic when as little as 
y 2 W of RF drive is applied. Incorporates Balanced Emitter 
transistors and state of the art design practices. 4W 
input provides 20W output on FM. 1%W input provides 
8W output on AM. May be used anywhere in the 220 
MHz band without the necessity of retuning. 


CT 220TR 

Don't let its small size fool you (it's only 7" wide). This 
little giant outperforms its big brothers. Look at these 
specifications... then look at the low price. Completely 


CT 220-40 

A superb little 220 MHz FM amplifier. 4W input/40W 
power output. 

CT 100BP 

High current regulated power supply. 17 amps at 12.8V, 
includes speaker. 


CT 220-80 


Another fine 220 
power output. 


MHz FM amplifier. 4W input/80W 


More exciting items coming from Tempo CT 

CT Solid State Repeater: 220 MHz, 110 VAC or 12 VDC 
A superior quality repeater, priced well below all others 
... offering true emergency operation. A 12V battery is 
maintained at full charge, takes over automatically in the 
event of an AC power failure. 

FEATURES: Transmitter power-20W output. Receiver sen¬ 
sitivity is .5/jv for 20 db quieting, has 6 pole monolithic 
crystal filter, minimum spurious and image rejection 70 
db. Front panel discriminator monitoring meter (calibrated 
in Kc). Provisions for local mike, local speaker included. 
Standard 19" rack mount, 8" high. Transmitter & receiver 
encased in separate shielded compartments. Requires 2 
antennas and 12V storage battery, (available in spring) 
CT 2 Meter Transceiver: 

Same specifications as 220 repeater. 

CT 2 Meter Repeater: 8W AM, 15W FM. 

Crystal controlled and tunable receiver. .35uV sensitivity. 
Provision for toneburst. 10.7 MHz crystal filter results in 
70 db spurious and image rejection, adjacent channel 
selectivity, 70 db at 30 Kc. 11 channel transceiver. 

CT 450 MHz Transceiver: 4W FM Specifications 
essentially same as 2 meter transceiver. 


11240 W. Olympic Blvd., Los Angeles, Calif, 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 

Butler, Missouri 64730 816/679-3127 


Henry HaMi 









$139.95* WITH RF MODULE TO COVER ANY ONE BAND 
$159.95* WITH RF MODULES TO COVER ANY TWO BANDS 

ALL-NEW Bearcat IB 

LATEST FROM THE ORIGINATOR 

Meets present and future needs in any locality • Scans any 8 
frequencies in any one or two public safety/business bands— 
low, high, UHF • Interchangeable plug-in RF module for each 
band. • Complete band coverage without the frequency spread 
limits of other makes • Any mix of frequencies in two bands with¬ 
out wiring changes • Built-in 3" x 5" front speaker • American 
built and backed by Electra, originator of the scanning-monitor 
receiver. Fast factory service if ever needed • Complete with one 
or two RF modules, mobile mounting bracket and cord for 115 
VAC and 12 VDC • See it! Hear it! Now at better dealers. 

*Plus crystals at $5 each. Additional RF modules $20 each. 

c- » ©f 

r ll g CORPORATION 


CUMBERLAND, INDIANA 46229 























6&G MILITARY ELECTRONICS 

CATALOG 


24 PAGES, crammed with Gov't Surplus Electronic Gear - 
the Biggest Bargain Buys in America! It will pay you to 
| SEND 25c | f° r vour copy Refunded with your 
first order. 



BC-645 TRANSCEIVER 15 tubes. 435 
to 500 Me. Easily adapted for 2 way 
voice or code on Ham. Mobile, Televi¬ 
sion Experimental, and Citizens Bands. 

With tubes, less power supply in facto¬ 
ry carton. BRAND NEW'.$16.95 

TRANSMITTER has 4 tubes: WE-316A, 2-6F6. 7F7 
RECEIVER has 11 tubes: 2-955. 4-7H7, 2-7E6, 3-7F7 
RECEIVER I.F.: 40 Megacycles 
SIZE: 10-1/2” x 13-1/2” x 4-1/2”. Shpg wt 25 lbs. 

SPECIAL PACKAGE OFFER: BC-645 Transceiver. Dyna- 
motor and all accessories, including mounting. CHF 
Antenna Assemblies, control box, complete set of connec¬ 
tors and plugs. Brand New .$26.95 


TG-34 A CODE KEYER, self-contained, 
automatic, reproduces code practice signals 
from paper tape. 5 to 12 WPM. Built-in 
speaker. Brand new with tech manual, take- 

up reel and AC line cord .$2 1.50 

Code practice tapes for above P.U.R. 



TG-5B TELEGRAPH SET for code commu¬ 
nications or code practice. Portable, with 
hinged lid. Two or more units operate up to 
25 miles apart. Bell call system. 1000 cycle 
howler, key, headpiece, canvas case, book. 
Size 5-1/2 x 5-1/2 x 10”. NEW .$8.95 



BC-603 FM RECEIVER converted for oper¬ 
ation on 35 to 50 Me. Checked out, 
guaranteed. LIKE NEW, with tubes $39.50 


RAY-3 NAVY RECEIVER Crystal con¬ 
trolled superhet with dyn. power supply. 

Audio system designed for modulation 
frequencies 20 Khz to 120 Khz; not for 
voice. Tubes: 6AC7, 6A8, 6SJ7, 12SR7. 

Weston output meter on front panel. 

Model PR6N - 14V DC, like new, with tubes, dyn. . $8.95 
Model PR7NA - 28V DC. like new, with tubes, dyn. $8.95 



BC-223AX TRANSMITTER 25 Watt, CW, 

MCW, Voice, Crystal control on 4 pre-selec¬ 
ted channels, range 2000 to 5200 Kc by use 
of 3 plugin units, included. Complete with 5 
tubes. 

BRAND NEW in original case .$27.50 

PE-125AX Vibrator Power Supply 12/24V DC for above, 

NEW .$12.95 

PE-135AX Dvnamotor Power Supply for above. 

NEW.S14.95 


BC-605 INTERPHONE AMPLIFIER Easily 
converted to home or office intercom sys¬ 
tem! Uses pair of 1619 tubes, delivering 10 
watts of audio power. Massive construction, 
suitable for shops, factories. Finest parts 
used. Conv. diagram and instr. included. 
BRAND NEW, made by Western Electric $2.95 


DUAL AMPLIFIER has two input cir¬ 
cuits each feeding a single 6SN7GT twin 
triode amplifier. Complete with 115V 60 
cy. power supply using 6X5GT rectifier. 
NEW .$5.95 


AM-26/A 1C PHASE INVERTER AMP. 
4-tube pushpull power amplifier. Carbon 
mike input, hi-lo imp. output. Works on 
24V DC. Easily converted to dandy 
9-watt amplifier. Complete with tubes 
and dynamator. 

LIKE NEW.$5.95 


8 5 


AM-300/A1C PUSHPULL AMPLIFIER 
4-tube PP power amplifier with dynamo- 
tor. works on 28V DC. Automatic gain 
control. 

Shpg wt 1 5 lbs. LIKE NEW.$3.95 



AN/APR - 4Y FM & AM RECEIVER 

”FB" for Satellite Tracking! High pre¬ 
cision lab instrument, for monitoring 
and measuring frequency and relative 
signal strength. 38 to 4000 Me, in 5 
tuning ranges. For llOv 60 cycle AC. 
Built-in power supply. Original circuit 
diagram included. Checked out. Per¬ 
fect. 

LIKE NEW.$88.50 

All tuning units available for above. P.U.R 



TV-10 UHF TRANSVERTER 28V, DC 
Made by Aircraft Radio Corp. Couples 
UHF Antenna to VHF transmitter and 
VHF receiver. Uses 6 tubes: 4/5763 and 
2/6201. Includes 8 crystals ranging from 
233.8 Me to 257.8 Me. Size: 1 1 x 4-1/2 
x 4-5/8”. Wt 5-1/2 lbs. 

LIKE NEW, with tubes and crystals$9.95 



R-20 RECEIVER Made by Aircraft Radio 
Corp, works on 28 V, includes I lubes: 
2/12AW6, 12AX7, 12AT7. Size 6-1/2 x 
4-1/2 x 4-5/8”. 

LIKE NEW .S7.50 



HANDMIKE Rugged, heavy-duty carbon 
handmike with press-to-talk switch. Equip¬ 
ped with 4-foot cord & phone plug. 

SPECIAL 

New, boxed. Each $1.88 2 for $3.25 


BC-604 FM TRANSMITTER 20 to 27.9 Me. 
Output approx 30 watts. 10 crystal con¬ 
trolled channels. Complete with tubes. 

NEW ...$12.50 


m 


BC-1206-C RECEIVER Aircraft Beacon Re¬ 
ceiver 200 to 400 Kc. Operates from 24V 
DC 1.5A. Continuous tuning, vol control, 
on-off switch and phone jack. Very sensi¬ 
tive. Compact. 

Complete with tubes. NEW.$12.50 

ARC-5 VHF RECEIVER, TRANSMITTER, 

MODULATOR 100-156 Me 

R-28 Receiver, with tubes and crystal, exc. 

Used Cond.$19.50 

T-23 Transmitter, with tubes and crystals. 
Brand New in original carton .... $21.50 

T-23 Used, less tubes .$3.95 

MD-7 Modulator, w/tubes,exc. used$ 10.95 

R18/TRC-8 UHF FM RECEIVER 230 
to 250 Me. Variable tuning, one band. 
115/230 V 60 cv. Complete with 
speaker, phone jack, squelch circuit 
2-1 12" meter for circuit testing; in¬ 
cludes 15 tubes: 8/6AG7, 9002. 5U4, 

6V6, VR-150, 6N7, 6SN7, 6AL7. Size 
20 x 19 x 16". Weight 75 lbs. 

NEW .$44.50 

HEADSET Low impedance. With large 
chamois ear cushions. 4-foot cord and plug. 
Reg. $12.50. OUR SPECIAL PRICE $2.9o 

Less Ear Cushions.$1.95 

High impedance adaptor for above . . $ .69 

2” DC VOLTMETER Mounts in 2-1/8” 
hole. Flange diameter 2-5/8”. Two scales 
0 15 and 0—600. Calibrated for use on 
steel panel. Standard brand. SPECIAL 
NEW, boxed .... Each SI.75 2 for $3.00 




t 



SCR-274-N, ARC-5 COMMAND SET HQ! 


Freq. Exc. 

Range Type Used 

RECEIVERS, Complete with Tubes 

190- 550 Kc BC-453 

TRANSMITTERS, Complete with Tubes 
4 - 5.3 Me BC-457 $8.95 

5.3 - 7 Me BC-458 $8.95 

3 - 4 Me T-19 $10.50 

4 - 5.3 Me T-20 $6.95 


Like 

New 


BRAND 

NEW 


$11.95 
$11.95 
$14.95 
$11.95 


TERMS: 25 {, r Deposit with order, balance C.O.D.—or— 
Remittance in full. Minimum order $5.00 F.O.B. NYC. 
Subject to prior sale and price change. 


WILLARD 2-VOLT STORAGE BATTERY 
Rated at 20 Amp.-Hours. Model 20-2. Re¬ 
chargeable. Compact nonspill construction. 
Lightweight polystyrene container. 3x4x5 
I 2". Shipped dry. uses standard electrolyte. 
Shipping Weight 3 lbs. NEW. each .$2.79 


G8G RADIO ELECTRONICS COMPANY 

47 Warren St. (2nd FI) NYC, NY 10007 Ph 212-267 4605 
































































TRY ANY OF THESE MODERN, COMPREHENSIVE LICENSE BOOKS ON FREE 10-DAY TRIAL 


Novice-Class License Guide 

Getting a Novice license is 
just about as easy as 
falling off a log—with this 
new study guide. All the 
mystery and confusion is 
taken out of learning the 
theory involved in the FCC 
exam. It is simple and 
logical, taking the basics 
of electricity and radio and 
exposing them as the 
really simple things they 
I are. This book was written by an average 
ham to be read by absolute beginners. It is 
not for engineers, nor for children, but for 
I the reader with the equivalent of a high 
school education and the interest to think 
things through. The theory is simple, and 
there is no reason why anyone cannot get an 
amateur Novice license after a few days 
study. 160 pps. 

Order No. 573 $6.95 hardbound,- $3.95 paper 


General-Class License Guide 
Teaches, 


AMATEUR RADIO 

GENERAL 

CLASS 

LICENSE 

STUDY 

GUIDE 


simple 

everyday language, the 
technical aspects of ham 
radio considered 
necessary prerequisites to 
passing the Genera I-Class 
exam. The author takes a 
patient and personable 
approach, yet gets right to 
the heart of the technical 
questions the FCC will ask 
on the General-Class 
exam. Each question Is dealt with in¬ 
dividually, and the answers are explained in 
depth, but at a level that can be easily un¬ 
derstood by relatively inexperienced, 
nontechnical readers. The text follows the 
philosophy that learning—not memoriz¬ 
ing—is the key to successfully entering the 
higher grades of amateur radio. Pertinent 
facts are grouped into palatable doses. 
Order No. 551 $8.95 hardbound; $5.95 paper 


Extra-Class License Guide 

Although written as a 
study course for the ham 
radio enthusiast, much of 
the content in this prac¬ 
tical guide covers material 
needed to pass the FCC 
lst-Class Radio telephone 
License Exam. Thus, it 
has a great deal to offer 
anyone desiring to ad¬ 
vance his knowledge of all 
kinds of radio commun¬ 
ications systems—modulation, bandwidth, 
spurious radiation, sidebands, transmission 
lines, etc. And for the amateur radio 
operator who aspires to become one of the 
elite, this book is a must! in fact, it's the 
only book entirely devoted to the subject. 
Begins with AC-DC theory and winds up 
with RF power amps, measurements, and 
RTTY. 224 pps., 162 illus. 

Order No. 543 $7.95 ha rdbound; $4.95 paper 
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Advanced-Class License Guide 

Tells all you need to know, 
with complete, thorough 
answers to all the 
questions you'll find in the 
ad</anced-class exams. 
The only book that covers 
transistors and sideband, 
and knowledge of both is 
positively required to pass 
the exam. Thoroughly 
prepares you to answer 
exam questions dealing 
with harmonics, parasitic oscillation, 
oscillators, feedback, and neutralization; 
antennas, transmission lines, and SWR; 

; receiver circuits; transmitter operation; 
and transmitter circuits and adjustments. 
The final chapter covers measurements of 
j frequency, modulation, voltage, resistance, 
1 etc.—things you need to know to operate 
! legally and efficiently. 192 pps., 73 illus. 
Order No. 527 56.95 hardbound; $3.95 paper 
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Ham Radio Incentive Licensing Guide 

gnR! Get started in amateur 
radio—or advance to a 
higher class—with the aid 
of this new book. New FCC 
rules now in effect en¬ 
courage radio amateurs to 
learn more about com¬ 
munications electronics 
and therefore become 
eligible for higher class 
licenses with special 

._operating privileges. This 

book contains the information needed to 
pass all the ham license exams—Novice, 
Technician, Conditional, Advanced, and 
Extra Class. Included are study sections for 
each class, from learning the code to 
equipment and operating rule 

requirements. Specific question and an¬ 

swer sections make it useful to all hams and 
would-be Novices. 160 pps. 

Order No. 469 $6.95 hardbound; $3.95 paper 




Commercial FCC License Study Guide 

A new and unique study 
------ —’ guide and reference 

£j§E>;i manual, combining theory 
“Zj^and applications with up- 
r-r:; to-date questions and 
. ji“: answers for 1st, 2nd, and 
‘rf>i;3rd class radiotelephone 
•E~r; license exams plus 
SS broadcast and radar en- 
J ~ [dorsements. Everything 
you need to know is in- 
eluded—complete detailed 
answers to questions on any subject you 
may be asked when you take your exam. 
Numerous practical examples are used to 
describe the various principles. In each 
case, the author painstakingly explains the 
answers to questions on all subjects in¬ 
cluded on the exams. Thus, the content not 
only thoroughly prepares you for any exam, 
but also for practical reference. 432 pps. 
Order No. 582 $8.95 hardbound; $5.95 paper 


OTHER HELPFUL AMATEUR RADIO BOOKS AVAILABLE ON FREE 10-DAY TRIAL 
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IC Projects for Amateur & Experimenter 
Here's your opportunity to 
become knowledgeable on 
ICs, and have a lot of fun in 
the process. Here's a book 
of 35 integrated circuit 
projects that will strike the 
I fancy of today's hobbyist 
Nmfl’ I with complete details on 
1 the construction of such 
items as a digital counter, 
audio mixer, signal and 
marker generators, code 
oscillator, audio filter, AC switches, con¬ 
verters, various generators, a 2-watt 6- 
meter transmitter, and many others. So 
grab your soldering pencil and a small sheet 
of styrofoam and get busy on some of these 
projects, wiping away a tear of nostalgia for 
those of us left with shelves full of power 
transformers and 4000-mfd capacitors and 
other worthless memorabilia. 192 pps. 
Order No. 568 $6.95 hardbound; $3.95 paper 


104 Ham Radio Projects 

Here is a well-rounded 
assortment of devices, 
many you'll want to build 
and use in your shack. 
Particular emphasis has 
been placed on tran¬ 
smitting and receiving 
gear, including 
I modulators, monitors, 
I filters, BFOs, and con- 
Jf verters. In addition, there 
are projects for the 80, 40, 
and 15 meter Novice; 6, 2, IV2, % meter, and 
1296 MHz for Technician classes. In all, the 
10 categories include antenna devices, 
audio equipment, CW aids, interference 
suppressors and eliminators, power sup¬ 
plies, preamps and preselectors, receivers 
and converters, transmitters, and tran¬ 
smitter-receiver accessories. A lot of fun for 
little money. 192 pps. 

Order No. 468 $6.95 hardbound; $3.95 paper 



VHF Ham Radio Handbook 
UUCUAMDifiin Explains how to make use 
fnrnAMnftURj of the many VHF UHF 
HANDBOOK techniques—hints and 

kinks, transmitters, an- 
tennas, equipment 
f/ - > modifications, receiver 

and modulator circuits, 

* \ etc. The final section 

f describes 25 VHF con- 
struction projects, in¬ 
cluding transmitters, 
ROMLkMi receivers, preamps, 
filters, RF amplifiers, a field strength 
meter, noise generator, and a VFO for all 
bands. Other chapters cover VHF 
propagation phenomena and power supply 
considerations. Written for the ham who 
takes pride in contributing to the ad¬ 
vancement of the art. Truly a book every , 
ham will want to own. 176 pps., over 100 j 
illus. Scores of construction projects. 

Order No. 460 $3.95 paper j 


NO-RISK COUPON 

TAB BOOKS, Blue Ridge Summit, Pa. 17214 

Please send me the following books on FREE 10-day trial. (Please specify hardbound or paper cover.) 

□ Please invoice on FREE 10-day trial Ol enclose $_ □ Send FREE Catalog 
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Professional Quality for the Professional Amateur! 

g§||g) AMATEUR-2 meters 
^^TRANSMITTER-RECEIVER 

(from 144 to 148 MHz) 

COMPLETE FLEXIBILITY FOR MOBILE 
- BASE-HAND HELD 
PORTABLE 


SPECIFICATIONS 

Frequency Range: 144-148 MHz 
Power Supply: Snap-In Nicad Battery Pack 
Power Drain: Standby—10 ma 
Receive—50 ma 
Transmit—450 ma 
Battery Life: 8-14 hours 
Quick Charge: with 3 hours 
Dimensions: 3V4"W x 9"H x 2"D 
Weight: 1 V 2 lbs. 

TRANSMITTER 

Power Output: 1.6 Watts 

Modulation: ±5 KHz 

Stability -30°C to +60°C: ±0.0005% 

Spurious & Harmonics: 46 db 

FM Noise @ ±3.3 KHz deviation: 46 db 

Audio Distortion: 10% 

Audio Response (ElA): 6 db per octave 
pre-emphasis from 300 Hz to 3 KHz 
RECEIVER 

Sensitivity: 12 db Sinad—0.35 microvolts 

20 db Quieting—0.50 microvolts 
Modulation Acceptance: ±5 KHz 
Spurious & Attenuation: 70 db 
Squelch Sensitivity: 0.15 microvolts 
Audio Output 65 ohm: 250 milliwatts 
Stability —30°C to +60 C C: ±0.0005% 
Selectivity Adj. Chan.: 85 db 
Channel Spacing: 30 KHz 


Model 2307 

VHF-FM (144-148 MHz) 

TRANSCEIVER 
5 CHANNELS 
HAND HELD PORTABLE 

• Provides immediate voice con¬ 
tact with Base Stations, Mobile 
Units and other portable trans¬ 
ceivers • Compatible with ALL 
2-way communications systems 

• Snap-in Nicad Battery Pack 
cartridge • Receiver and trans¬ 
mitter can be operated on inde¬ 
pendent frequencies • Electronic 
mode switching/no relays • Re¬ 
ceiver and transmitter sections 
are individual modules for easy 
servicing • Sensitive adjustable 
squelch • Sensitive, noise im¬ 
mune squelch • Meets all EIA 
requirements. 

c A r“ compatible with 

collapsible antenna 
* w w and shoulder strap. 
Less crystals & battery cartridge* 


Plastic 
Case 1 


SPECIFICATIONS 

Frequency Coverage: 144—148 MHz 
Dimensions: 63A w Wx2%"Hx9"D without tray 
Weight: 5 lbs. 

Microphone: Controlled Magnetic 
Antenna Impedance: 50 ohms 
RECEIVER 

Sensitivity: At least 0.5 juV for 20 db Quieting, 
0.35 nV for 12 db Sinad 
Selectivity: 16 KHz @ 3 db 
Freq. Tolerance: .001% from —30°C to 60°C 
Spurious Rejection: At least 60 db 
Audio Power: 2 W. w/less than 10% distortion 
Squelch Range: 0.2—0.8 /zV 
Intermediate Freq.: 10.7 MHz & 455 KHz 
TRANSMITTER 

Emission: 16F3 (Frequency-Modulated) 

Freq. Tolerance: .0005% from —30 C C to 60 3 C 
RF Power Output: 8 to 10 Watts 
Spurious & Harmonic Attenuation: 

More than 50 db below RF carrier 
Deviation: Internally adjustable 0—10 KHz 
POWER REQUIREMENTS 
Receive: Squelch standy: 0.175 Amp. 

Maximum audio: 0.500 Amp. 

Transmit: 1.90 Amperes 

Voltage: 13.8 VDC—Neg. Ground only 


Model FM 3601 (2 METER) 


• 8 Channels with Instant Push Button switching • 10 Watts • 
Solid State. Finest quality silicon transistors • Netting trimmer 
for each receive and transmit crystal • High quality mechanical 
filter for adjacent channel rejection • Military-grade, glass-epoxy 
printed circuits • Rugged, serviceable design, compact construc¬ 
tion • Diode protected Dual-gate FET mixer • 25 transistors. 1 
1C. 1 MosFet. 16 Diodes • Overload protected receiver R.F. stage 


Complete with microphone, mobile mounting 
tray and 2 pair of crystals, (146.94T/146.94R and 146.34T/146.94R) 

Model PS-2923 AC Regulation Power Supply . . . $39.95 


MIN. 

1.6 WATTS 
OUTPUT 


73 Wortman Ave., Brooklyn, N.Y. 11207 










TELEVISION INTERFERENCE 
CAN BE CURED 
Is there a radio operator anywhere 
who has not had trouble with 
television interference? Unlikely! 

NEW, 

UP TO DATE... 
only $1.50 



Television Interference Handbook 
Send to: 

73 Magazine, Peterborough NH 03458 


Name 
Street 
City_ 


State. 


ZIP. 



Want to know more 
about Repeaters? 


Want to build a repeater? 
Want to improve vour 
existing repeaterY 


Whether you're a newcomer cr an oldtimer, 
you'll find "The Radio Amateur's FM Hand¬ 
book" to be the most valuable repeater aid you 
can get. 

FOR THE OLDTIMER 

the Handbook tells . . . 

• how to defeat desensitization 

• how to calculate attenuation according to frequency 
spacing, antenna separation 

• how to build sophisticated control systems, using 
ICs, timers, relays, steppers, or Touchtone 

• how to build automatic logging and identification 
devices 

• how to build automatic phone patches 

FOR THE NEWCOMER 

the Handbook tells . . . 

• how to prepare for a repeater 

• how to get a repeater site 

• how to build a repeater 

• how to keep a repeater on the air 

• how to determine a prospective repeater's range 

• how to get your repeater license 


The Handbook contains 208 pages of useful, 
hard-to-come-by information, and it's written 
in an interesting, personal vein by Ken W. 
Sessions, Jr. (K6MVH) former editor of FM 
Journal, now managing editor of 73. 


Order from: 


73, Inc. 

Peterborough NH 03458 

































73 tests the GAM TG-5-S Gain Vertical 


P erhaps “tests” is a bit extravagant. To 
be honest about it we didn’t run tests 
with the antenna, we just decided to use it 
and thought you might be interested in the 
rationale behind the choice. 

The repeater here in Peterborough is on 
top of Pack Monadnock Mountain. To be 
precise, the receiver is on top of the moun¬ 
tain and the transmitter is down about 300 
feet or so about one half mile away. There 
are two reasons for separating the trans¬ 
mitter and receiver. One is to prevent desen¬ 
sitizing the receiver every time the trans¬ 
mitter comes on the air, which can be a 
serious problem when the two are side by 
side, and the other was to get that little 
extra gain the very top of the mountain 
obviously provides. 

The tower beside the transmitter shack is 
100 feet high. We put the antenna on top of 
the tower . . . probably because antennas are 
always supposed to be on tc3p of towers, not 
at their base. But this brought on the 
obvious problem of some of the rf getting 
lost on the way up to the antenna. Though 
we used RG8/U foam cable for the job, the 
spec sheets still let us know that we can 
expect to lose about 2.5 dB over that length. 
Figuring a few more feet into the rig from 
the tower we manage to lose 3 dB over the 
path. That’s one half of the power! Zounds! 

The logical solution to that is to run more 
power. This is logical and expensive. If you 
figure it out at all, you will see that the most 


economical way to amplify your signal, 
within reason, ifc by putting up a gain 
antenna. 

The specs on the Gam TG-5-S antenna tell 
us that it has a 10.5 dB gain over a coaxial 
antenna. That certainly would more than 
make up for the 3 dB feedline loss and might 
even make up a good deal of the difference 
between the transmitter and receiver heights. 
A repeater is working its best when it can be 
heard as well as it can hear. If it covers more 
area with its transmitter the mobiles can 
hear it clearly and not get into it, a most 
frustrating experience. If the receiver is 
better than the transmitter, then fellows go 
through the repeater who can’t get the 
transmitter, a frustration to everyone who 
can hear the rig. 

The first tests of the system, using a 
ground plane antenna on the receiver and 
the Gam TG-5-S on the transmitter, indicate 
that the coverage of both the transmitter 
and the receiver are fairly equal. Mobiles in 
Rhode Island have been able to work 
through the repeater to work mobiles in 
Maine, both over, 100 miles away from the 
mountain. 

The high gain of the antenna is achieved 
by placing and phasing the radiating ele¬ 
ments one over the other. This squeezes the 
radiation pattern down toward the horizon¬ 
tal, giving the gain. Radiation at a high angle 
is wasted unless you want to do a. good job 
on passing planes. . . .Staff 


FM Schematic Digest 

A COLLECTION OF 

MOTOROLA SCHEMATICS 
Alignment, Crystal, and Technical Notes 
covering 1947-1960 
136 pages 11 V 2 " x 17" ppd $6.50 

S. Wolf 

1100 Tremont Street 
Boston, Massachusetts 02120 


A 2m Preamplifier 

12 vdc powered. 

27 db gain (approximately). 
Noise figure 2.5. 

Will take Regency HR-2 
or Motorola to 0.1 pv sensitivity 
without appreciable noise. 
Metal Case. ONLY $17.95 ppd. 

CRAWFORD ELECTRONICS 

302 West Main, Genoa IL 60135 
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This is the book to have for your glove 
compartment in your car. When you are 
travelling now you will know what chan¬ 
nels to use to get into the repeaters. Say 
you are driving along the New York 
Thruway .. . what repeaters can you use 
and over what range? Check the ATLAS. 

Perhaps you are flying into Chicago for 
a business trip or convention ... what 
repeaters can you use with the little rig 
you plugged into the rented car? Check 
the ATLAS! 

Or are you just getting the FM bug and 
wondering whether there is a repeater 
which covers your town? Check the 
ATLAS. 

Going on a vacation and want to route 
yourself through as many repeaters as 
possible? Check the repeater ATLAS. 

Is your repeater group thinking of 
changing frequencies? Check the ATLAS! 

HOT OFF THE PRESS 


Order today.ONLY $1.50! postpaid 

Repeater Atlas Order Blank 

73 Magazine Peterborough NH 03458 

Name_Call_ 


Address_ 

City_State_Zip- 

$1.50 enclosed for one copy of the ATLAS. 
$10.00 enclosed for 10 copies of the ATLAS 
(club special). 


REPEATER 

CIRCUITS 

MANUAL 

If you're into FM, you'll want to have 
this incredibly complete manual of FM 
circuits. You don't have your own repeat¬ 
er yet? Well, you've been thinking of 
it... admit it. Some fellows even have 
gone so far as to have a repeater in their 
car so they can extend the range of their 
hand units! 

This book, over 300 pages long, has 
just about every circuit that you could 
possibly want. Many of these have been 
published elsewhere, but many haven't, 
too. And you can go out of your mind 
trying to find a circuit when you want 
it. .. so here they are, all in one handy 
place! 

This book will be selling for $6.95 
when it is published. For the next month 
it is available at the pre-publication intro¬ 
ductory rate of only $4.95 postpaid. 
Publication is expected in late November; 
however this offer is good until Januarylst. 



73 Magazine 

Peterborough 

NH 03458 

Name 

Call 


Address 

City 

State 

-Zip- 


$4.95 enclosed for FM Repeater Circuits 
Manual. 
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RADIO BOOKSHOP BIG DEALS 


VHF ANTENNAS This hand¬ 
book is a complete collection 
of up-to-date information 
about VHF and UHF anten¬ 
nas, with design hints, con¬ 
struction and theory. If you’ve 
been wondering what array 
you need, this Book will give 
you enough background to 
make the right decision. 

1003 . $3 


73 BINDERS 


BUY BINDERS FOR YOUR 
73 and win the love of a 
beautiful girl. Gorgeous red 
binders look great on your 
shelves and also keep the mag¬ 
azines from disappearing or 
breaking. Come with set of 
year stickers. Get enough bin¬ 
ders to protect all those back 


GUNSMOKE 


GUNSMOKE? Blow your 
mind on our back issue bar¬ 
gain bunch, 30 (count ’em) 
assorted (we hope) back is¬ 
sues, all before 1968, for the 
incredibly low price of $6 
postpaid Qiardly pays for the 
postage). These are packed by 
slave labor (to cut costs) so 
please ignore notes calling for 
help, etc., that may be slipped 
into the bundles. 

1204 .$6 


TIRED OF CRUMMY LOG BOOKS? 

Try a pad of VV2NSD log sheets. 
Why use a 1931 log book in 1971? Do 
we guarantee that this is the best log 
ever devised by the mind of man? You 
bet we don’t! It is a good one and 
you’ll find it a tremendous improve¬ 
ment over anything you’ve ever seen 
before. 

1210.ppd USA $2 


DX CHART 


FM BOOKS 


FM ANTHOLOGY Vol. 1. 
This book is largely a col¬ 
lection from FM Bulletin, edit- 
ed by K67MVH and 
WA8UTB. The material is ta¬ 
ken from the editions of Feb¬ 
ruary 1967 through February 
1968. 

1009 . $3 

FM REPEATER HANDBOOK 
K6MVH. Book is required for 
all repeater operators and 
must reading for all FM’ers. 
Only complete book on the 
subject. It is also one of the 
best selling books in amateur 
radio today. 

1010 . Hardbound $6.95 

“THE BEST OF FM” A huge 
selection of FM Journal’s fin¬ 
est technical and conversion 
articles, never before reprinted 
in any other magazine. The 
concluding segments of those 
controversial “CHRON¬ 
ICLES”! Selected FM editor¬ 
ials to show a broad view of 
the problems faced by FM’ers. 
This book comprises Volume 
II of the FM anthology, and 
includes an “Editor’s Choice” 
selection of topflight articles 
from FM Journal, fiom March 
1968 to May 1969. 

1011 . $4.95 

EDITORS & ENGINEERS 
RADIO HANDBOOK Hard¬ 
bound. W6SAI (17th edition) 
reduced for clearance, limited 
supply available for fast acting 
amateurs. Last chance to get 
this great book before it is 
gone forever. 

1019 . $10 


Don't you love your children? 

Prove your love with a Hammond 
world globe. What kind of father are 
you. talking with people all over the 
world when your poor deprived child 
does not have a world globe 0 How can 
you live with yourself? 

Wayne Green has had a Hammond 
globe for over 15 years and he uses it 
almost every day. And guess what 
Wayne is giving his #1 daughter for 
Christmas this year? Right, a great big 
lovely Hammond World Globe! 



Tully Green, who will be receiving a 
Hammond World Globe for Christmas 
this year. Would you do less for your 


child? 

13” globe.$10 

19” globe.$15(reg. $25) 


DX HANDBOOK Includes 
giant world country-zone wall 
map. Articles on QSL design 
secrets, winning DX contests, 
DXCC rules, DXpeditions, re¬ 
ciprocal licensing and many 
more. World postage rates, 
WAZ record lists, time charts, 
propagation, etc. Special ham 
maps and bearing charts. A 
must for the DXer. 1021 . . $3 


You Need an ATLAS no expense to turn out the very finest 

Lucky for you we still have atlases, atlases in the entire world. The only 
These are not cheap junky discount- expense that is spared is the one we 
house type trash atlases, these are the spare you by making these extraordi- 
finest ever made, up to date, profusely nary books available. Where else can 
illustrated, exquisite in appointment, you buy a S20 atlas for only S9? 
a joy to behold, a pride to own, a king Order now, we have a limited supply 
couldn’t do better. Hammond spares and can’t get more before Christmas. 

I Mail To: RADIO BOOKSHOP, Peterborough NH 03458 


You will use this DX chart every 
day that you are on the air. That’s a 
guarantee. This is the fastest way to 
find the angle to swing that beam. 
These charts are made by a computer 
and are custom made for your loca¬ 
tion. The angle and distance to all of 
the countries of the world are on this 
chart. This chart should cost you S50, 
but it doesn’t. . . send only S4 and 
thank your lucky stars that there is a 
ham who is offering this service more 
for fun than profit. 


I NAME _ 

I 

* STREET 

I 

j CITY_ 


STATE 


L 


CALI_:_ I 


ZIP 


I 

I 

ZJ 



































SCR Mobile Theft Alarm 


Dominic Bottaro 
36 Quirk Street 
Watertown MA 02172 


T here is a very simple and inexpensive 
circuit ideally suited for the protec¬ 
tion of ham gear, tape decks, and other car 
accessories. 

The circuit, as shown, utilizes the car 
horn as an alarm, but it can likewise be 
used to energize a siren or other appropri¬ 
ate equipment. 

The circuit components consist of a 
switch, one resistor, and a 90^ SCR. 

The circuit (Fig. 1) gets connected to 
the horn button side of the horn relay. 
Wire A, originating from the gate of the 
SCR, is connected to the grounded case of 



Fig. 1. Mobile theft alarm circuit. 



-*»AI -*-A2 -►An 


Fig. 2. Paralleling SCR circuits will protect 
several pieces of equipment, even though only 
one “safety ” switch is needed. 

the equipment to be protected. This pre¬ 
vents triggering of the SCR until the time 
that this wire is cut or disconnected. A 
thief, determined to steal a piece of equip¬ 
ment (ham gear, tape deck, radio, or 
outboard motor on a‘boat), by necessity 
must disconnect all wires leading to the 
equipment; in so doing he would unground 
wire A, allowing gate current to flow and 
trigger the SCR, which in turn would 
energize the horn relay (and, therefore, the 
horn or siren). 

To protect several pieces of equipment, 
the circuit must be duplicated as many 
times as needed with the exception of the 
switch. 

Figure 2 shows how to protect several 
accessories or pieces of equipment. 

. . .W1BHD" 
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E. M. Wagner G3BID 
5, Ferncroft Avenue 
London, N.W.3. 
England 


DX QSO's or CONTACTS 


A recent Leaky Lines discussed the 
broader aspects of DX, and de¬ 
plored that DX contacts were always so 
brief. Here we have the nub of the point. 

DX is not synonymous with contests. It 
can be the opposite. A contest, as the name 
implies, is solely competitive and no at¬ 
tempt is made to get to know anything 
about one's opposite number, nor is there 
time to do any comparative tests of a 
technical nature. A DX QSO need not 
resemble a contest contact. In fact, it can 
be a QSO either devoted to learning about 
the other fellow, or trying out some 
technical test or other. 

I have been on several minor DXpedi- 
tions such as ZD3F, G3BID/6W8, 9H1BN, 
and G3BID/CN down to more mundane 
calls such as G3BID/LX and others; and 
have studiously avoided making nothing 
but contest contacts. Occasionally for per¬ 
haps half an hour or an hour I have worked 
contest style, but never for long periods. 
One of my short bursts of contest opera¬ 
tions was in Southern Morocco when near 
Zagora. I had driven up a hill called the 
Djebel Zagora. I found 10 meters open to 
the States and worked one hour of contest 
contacts to give a lot of Ws a mobile 
contact from Morocco. But that was 
enough. 

Next morning I heard a VK2 on 40 
meters, but failed to contact him because 
he was working a W7 and, therefore, 
listening outside our band. So, changing 
bands, I worked another VK2 on 20 meters 
and got him to inform the 40-meter VK2 
to look for me next day at the same time 
on 40 on his own frequency. 


This resulted in a QSO (not a contest). 
Having established communication on 40 

meters with the VK2 from the car, I asked 
him to listen carefully while I rotated the 
car through 360 degrees, and note my 
report. He just copied me for about 45 
degrees either side of the peak signals and 
then lost me completely for the other 270 
degrees. This gave a clear indication of the 
directional properties of the car. But there 
were two Gs also on frequency, and they 
reported little or no change as I rotated the 
car. 

So we began to establish the difference 
between the directional properties of the 
car for low angle radiation, about 12,000 
miles (long path) and for high angle radia¬ 
tion, about 1,500 miles. That is a DX QSO 
in my opinion. 

In ZD3 and 6W8 I made a point of only 
working contest style contacts for a maxi¬ 
mum of an hour at a time, but normally I 
had QSOs describing the scenery, the cli¬ 
mate, the people I had met, as well as 
getting to know the people at the other 
end. 

Because 1 have never worked in a 
contest even from the home station, and 
have always had QSOs, not contacts, 1 was 
able to meet many old friends on the 
air amateurs I had worked frequently 
from England and elsewhere. 

These personal QSOs even resulted in 
my being able to get a transceiver supplied 
by some very kind American friends to one 
of my friends in the Gambia and get a local 
radio club started under the auspices of the 
Prime Minister as first Patron. This club is 
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NEED CRYSTALS? 



We can supply 
crystals from 2 
KHz to 80 
MHz in many 
types of hold¬ 
ers. 


Color TV crystal (3579. 545 KHz) wire leads 
100 KHz frequency standard crystal (HC 13/U) 
1000 KHz frequency standard (HC 6/U) 

Any CB crystal, trans. or rec. 

(except synthesizer crystals) 

Any amateur band crystal in FT-243 holders 
(except 80-160 meters) 

80 meter crystals in FT-243 holders 


S1.60 4 for 5.00 
4.50 

4.50 

2.50 


1.50 4 for 5.00 

2.50 


We have in stock over six million crystals 
which include types CR1A/AR, FT243, 
FT241, MC7, HC6/U, HC13/U,etc. Send 
10 d for our 1971 catalog with oscillator 
circuits, listing thousands of frequencies 
in stock for immediate delivery. (Add 10 i 
per crystal to above prices for shipment 
1st class mail; 15tf each for air mail.) 


ORDER DIRECT 

with check or money order to 
Special Quantity Prices 
to Jobbers and Dealers 
2400B Crystal Dr., Ft Myers. Fla. 33901 



now flourishing and took part in the Boy 


Scouts Jamboree in the air. 


This is, I imagine, the different aspect of 
DX which you are seeking. 

One of K2AGZ’s articles refers to “Ugly 
Americanism” and looks forward to chang¬ 
ing the opinions of foreign amateurs with 
respect to the overstressed image. May I as 
a Briton (not Britisher please) offer a 
suggestion or two? 

May I make a plea for greater sincerity? 
Some amateurs put on a false and totally 
unconvincing friendliness, when clearly 
they are not genuinely interested. I have 
received printed QSL cards expressing great 
pleasure at this “personal” contact with 
friends overseas and thereby “helping to 
establish world friendship.” If all this talk 
of “personal” contact and “friends” is 
printed, it smacks of insincerity. Few 
Europeans are likely to believe (here is 
anything either personal or friendly if the 
whole thing is printed. 

Of course, I use printed QSL cards. My 
call is printed. The type of rig is printed. 
The type of antenna is printed. The type of 


receiver is printed. The mode of QSO, CW, 
AM or SSB is printed and the address is 
printed. These are not personal. These are 
the same for everyone and make no pre¬ 
tence of being personal. But to print one’s 
appreciation of a '“personal” contact and 
“friendship” is degrading the words them¬ 
selves, like the word “personalized” which 
often means “produced by the thousand,” 
and exposes the insincerity of the amateur 
who sends them. 

Obviously no human being likes all the 
people he meets — he would not be human 
if he did. Likewise, no radio amateur is 
going to enjoy a QSO with every amateur 
he meets on the air. One must be peculiarly 
insensitive if one cannot feel within a few 
minutes whether the QSO is going to be 
enjoyable or not. If one is obviously 
talking with someone with whom one has 
clearly nothing in common, with someone 
with whom the conversation will be dull 
and uncongenial, one can always sign quite 
politely and move off, but one need not 
then indulge in fulsome phrases which are 
obviously insincere, such as, “Look for¬ 
ward to meeting you further down the log” 
when it is quite clear that the personalities 
do not fit and there will be no pleasure in 
having another QSO; nor in saying, “When¬ 
ever you hear me on, please give me a 
shout,” when it is clear that one hopes 
never to repeat the dull QSO which one is 
gladly about to end. 

Real international friendship is not es¬ 
tablished by stereotyped insincere phrases. 
Apparently many amateurs do not realize 
that the insincerity comes across quite 
clearly, except under conditions of the very 
worst QRM. 

It is, of course, easier to conceal the 
insincerity on CW where the tone of voice 
doesn’t come across quite so clearly. But 
even here I wonder if the fist doesn’t 
indicate whether the other fellow is enjoy¬ 
ing the QSO or is only anxious to end it. 

But, above all, the QSL which has 
printed remarks about “personal” QSO, 
“enjoyable” contact, or “friendship” are so 
palpably insincere as to spoil any illusion 
of there ever having been a “personal” or 
“friendly” contact. 

. . .G3BID 
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J. A. Houser K2EE 
23 Washington Street 
Rensselaer NY 12144 


ODE SHORTHAND 


A fter one has learned the twenty-six 
letters of the alphabet, the ten nu¬ 
merals, and approximately ten punctuation 
marks, and progressed to about ten words 
per minute in code speed, he generally finds 
himself on a “plateau.” Progress to greater 
code speeds seems for a time to come to a 
halt. 

Progressive learning of any art (and code 
is an art), according to psychological re¬ 
search, takes place in “steps.” But there are 
actually ways of advancing many steps at a 
time. This article is devoted to one of the 
many methods which can be used to skip a 
few steps and hasten the process of acquiring 
superior code speed in a shorter time. 

It is comparable to the shorthand used by 
stenographers for years to write a language 
in the form of symbols. One of the principal 
ingredients of any shorthand is the use of 
“word signs.” Practically all of the short , 
frequently used words in any language are 
represented by simple “word-signs,” which 
are actually simple, very short strokes used 
to represent a word rather than use a 
multitude of strokes to represent the char¬ 
acters forming that word. 

If one wishes to accrue superior code¬ 
copying ability, he will have to learn to read 
and copy words and short phrases just as 
readily as he copies single letters. In short, 
he learns word forms instead of single letter 
forms. 

Actually, one of the first word forms to 
learn is “the” because it is used most often 
in the English language. It is no more 

difficult to copy —.than it is to copy the 

character 9 (-); and really, in terms of 

time-space, the two are about equal. The 
word “the” takes up 17 time elements, and 
the character 9 takes up 17 time elements, if 
one cares to count them up. It takes the 


same length of time to transmit the word 
“the” as it does to transmit “9.” 

In code, as in a lot of other arts, there is 
nothing quite like practice to make one 
proficient. Except, as herein noted, the time 
is spent in word-copy instead of letter-copy. 

To facilitate the use of this system, a list 
of the short repetitive words used in the 
English language is given here for the student 
to practice. If you have a small, inexpensive 
tape recorder, it will pay to record these 
(each one at least five times) and then copy 
them back many, many times; and a good 
trick is to record them at the slow speed, 
then play the tape back for copy at double 
speed. 

Two-letter words are more easily learned 
first: 

OF TO OR ON AN HE NO DO 

WE IN IT IS AM 

Then, progress to three-letter words: 

BUT THE AND WAS WILL SHE 

HAS HAD NOT WHO FOR ANY 

This will make progression to the four- 
letter words, as given below much easier, as a 
lot of the four-letter words are mere con¬ 
tinuations of the two and three letter words: 

WERE WILL THEY THAT HAVE 
THEM WITH HERE FROM MORE THAN 

The student can add many of these two-, 
three- and four-letter words to this list to 
record and copy at double speed. 

Phrase Copying 

The next step in speed-copying is to 
progress from simple words to phrases. In 
shorthand, phrases consist of combinations 
of word signs strung together. 

Some of the simple, repetitive phrases 
found in common usage are listed herein as a 
guide to those that should be recorded and 
copied: 
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IT WAS 

OF THIS 

I AM 

WILL HAVE 

THAT IS 

FOR THE 

TO THEIR 

AND THEY 

FROM THE 

IT IS 

IN THE 

SHE WAS 

WE ARE 

IN AN 

HE IS 

OF THEM 

HE WAS 

WILL BE 

THAT WAS 

ON THE 

AND THE 

TO THEM 


WITH THE ILL MOT 

THEY ARE SEM FER 

IT WAS 
WE WILL 
OF A 
DO NOT 
TO THE 
AND HE 
THEY WERE 
SHE IS 
THEY WILL 


SUB 

EX 

MOT 

WHE 

CAR 

PRE 

MET 

INF 

ADD 

PER 

AD 

BRO 

COM 

TEN 

INT 

ANO 

FOR 

REL 

COL 

EVE 

TEM 

WE 

BAR 

PRO 


of common suffixes (word 

ERT 
CED 
ASE 
DER 
ANY 
ERY 
DED 
TES 
ERS 
IBLE 
OTE 
1ST 

THING 
BLY 


It will take from three weeks to a month 
with copy at the rate of at least one hour per 
day for the student to become proficient at 
copying these two-, three-, four-letter words 
and phrases. 

But one will notice that automatically his 
code speed is increasing in direct propor¬ 
tion to his facility in copying. If one wishes 
more of these phrases, he can consult a 
“shorthand” book which will list practically 
all the phrases in common usage. 

Prefixes and Suffixes 


EST 

TON 

ALY 

ABLE 

OULD 

INE 

ISH 


UN CON 
ED MEN 
ALL FOL 
CO POS 
DIR ANTI 
REP BOR 
Following is a list 
endings): 

TION ILY AIN 

ONE LY DENT 

MINE ALE CAL 

ALT DAY SED 

ANE ITE 

ICT ULD 

CED AIL 

NAL ISE 

SIGN TER 

ATE ANE 

ELF ORY 

IVE IAL TED 

1ST ESS SES 

ING TOR END 


There is one more device which can 

increase the student’s code speed immeasur- ^ must be emphasized that the more 
ably. This is to become proficient in copying com mon prefixes and suffixes, such as pro, 
prefixes and suffixes ed > in > and ’ tion ’ in S’ must be so thoroughly 

P Thai is no greater truism than that in * automatic reaction that there is 

code copying the long words become the absolutely no hesitation in recognizing them, 
stickers. After copying the first few letters and co Py‘ n g them as such, 
of a long word, the mind seems to go into P re Ux and Suffix Combinations 
reverse, and a letter or two in the middle is The reader should immediately recognize 
lost-and one might as well forget the rest of the fact that certain combinations of pre- 
the word, because in attempting to copy the fixes and suffixes actually form complete 
lost letter or letters, the complete word is words—such as words like “promote,” which 
lost. This is a common state of mental consists of the prefix “pro” and the suffix 


confusion (or mind block) and anyone who 
copies code knows about it. 

By thoroughly learning the prefixes and 
suffixes, and shortening the “automatic res¬ 
ponse” time when they are encountered, the 
student gains copy time going into the 

middle of a long word, and then he has a 
better chance of copying the central letters; 

and by thoroughly automatizing the suf¬ 
fixes, if the copier falls a letter behind, and 
the suffix phrase is recognized, the student 
will automatically be able to quickly com¬ 
plete the word correctly. 

Here is a list of some of the common 


“mote.” 

In longer words, such as the word “admis¬ 
sion,” here we have two suffixes following a 
prefix: “ad”, the prefix and “miss,” one 
suffix, followed by “ion,” another suffix. 

It should readily become apparent that 
once one becomes proficient in this type of 
code shorthand he will notice an immediate 
increase in his code-copying ability and his 
speed will jump from five to ten words per 
minute over any previous speed in a very, 
very short time. By the use of a trick system, 
the student has jumped a couple of steps, 
instead of struggling to take them one by 


prefixes used in the English language (these one. 

will vary somewhat with other languages): . . .K2EE" 
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Here is the simplest way of generating "almost SSB" on VHF. 
Avoiding the usual problems in generating SSB, this circuit 
shows how to build a Double Sideband Suppressed Carrier rig 
for 2 Meters. Why not start working real 2 Meter DX on 
groundwave! 


S everal years ago an article appeared in 
one of the amateur journals using tube 
types similar to those presented here, for 
DSBSC operation. I duplicated that design, 
but with disastrous results! It simply 
wouldn’t work right. Five or six months 
went into constructing the unit, all to no 
avail until I tried using slightly different 
pentodes in the balanced modulator config¬ 
uration, based upon intelligent use of 
self-bias and adherence to the tube data. 

Now, with piles of nonworking drilled 
chassis, partially destroyed 8156s and a 
half-melted 7984, I feel l am the authority 
for workable DSB. I worked Canada from 
Kentucky, with 2 meters “closed” and no 
aurora prevalent. If there’s anything 
“wrong” with double-sideband, disregard¬ 
ing the confusion with AM radiotelephony, 


it is the operator’s inability to tell which 
sideband he should tune. Operator error, 
plain and simple. 

My ultimate goal is to provide fellow 
amateurs with a simple, reliable SSBSC 
generator using the phasing method as 
developed through my DSB efforts. DSBSC 
is practical, simple, and the best way to get 
your feet wet on sideband. All of your 
friends become only “appliance operators” 
you might say, if it is pointed out that 
heterodyning a commercial rig is not the 
same as building a sideband generating unit 
where results depend upon the home- 
brewer. With the equipment shown here, 
the next step is “single-double sideband,” 
to coin a catchy term. 

This article is entitled VHF Double 
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803 17th Street 
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above .postpaid^3 < 50 
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Sideband because it tells how pentodes can 
be successfully used above 50 MHz, dispel¬ 
ling the popular fable about high input 
capacity and circuit balance limiting use of 
higher powered balanced modulators above 
6 meters. Our balanced modulator nulls the 
carrier by phasing and tunes out input 
reactance with an inductive divider. Differ¬ 
ential capacitors are seen as being useful on 
432 MHz and up, where strays force the 
designer to use “inductive” plate circuit 
symmetry. 

Operating Class 

“Class of operation” has been ignored 
by most authors when describing balanced 
modulators. Or maybe a quick appraisal as 
“pulse” has been thought adequate. I got a 
bit further. With the first high-level unit 
being made from 8156s I discovered some 
interesting things. First, plate voltage must 
be no higher than for normal class C 
operation. Second, fixed bias must not be 
used; resistor bias is adequate because there 
is no dc screen voltage present. And third, 
a swamped screen circuit is preferred for 
stability and development of audio voltage 
for generation of plate current pulses. 

There was no need to place any dc 
voltage on the screen’s centertap at any 
time. Plate voltage of about half of design 
maximum rating is plenty adequate with 
high perveance tubes, or consult the classi¬ 
fied data for typical operation. If you 
should double the plate voltage, even with¬ 
in the design-maximum region, you’ll find 
the distortion so high no one will know 
what you’re running. 

Getting back to our composite opera¬ 
ting class — the grid circuit in my balanced 
modulator runs class C. You might say the 
audio-driven screens are running class B, 
since they’re swamped but have some dc 
component on peaks, even though ground¬ 
ed like zero-biasing. The plate circuit is 
operating with large current pulses, how¬ 
ever, so I guess we can call that portion 
“pulsed.” So, the aggregate of these consid¬ 
erations might well be dubbed “class B, 
pulsed,” as typical operation. 

Plate Tank Circuit 

Don’t use excessively high-Q tanks on 
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VHF. A convenient way of avoiding this 
problem is by restricting your experiment¬ 
ing to a particular brand of split-stator 
“butterfly” capacitors, like the E. F. John¬ 
son 1 60-series. The largest one they make 
in this M series is for 2 meters: The 
160-211 is my choice. 

Using ferrite or dust cores is not always 
recommended. Permacor X-7451 type 
IRN-9 material should find best application 
on 6 meters; but on 2 it is too lossy. IGC 
Ferramic Q3 material might find decent 
use above 100 MHz. 

Another word on practical theory: 
Make sure an rf bypass is used for plate 
current pulses. It is not satisfactory to omit 
the bypass after an rf choke is used on a 
capacitive-split tank. The reason is that 
plate current rf pulses, at an dudio rate, 
must be returned to ground. This speech- 
frequency pulsed energy can be strong 
enough to destroy a low-reactance button! 
Power supply filtering will help, but the 
lead reactance to the electrolytics can be so 
high as to result in lower DSB output and 
instability. In the next design I try Fm 
planning to use an output audio choke 
along with the electrolytics and silver mica 
P.OOls. 

Turns Ratio 

Turns ratio is interrelated with tank 
circuit considerations given earlier. How¬ 
ever, the concept of matching a plate load 
impedance under pulsed conditions was 
attempted. We did this by using a reflecto- 
meter and driving the putput tank back¬ 
wards from the coupling loop. I was 
limited in achieving a perfect match by the 
output capacity of the tube and the LC 
ratio obtained. That is, the butterfly’s 
capacity set this ratio and happily this 
seemed good for audio fidelity and not 
necessarily the greatest output. Presumably 
this is the sort of tradeoff that must always 
be made in an optimized design. 

One and one-half turns for the coupling 
loop and at least 3.5 times this is okay for 
the total number of tank coil turns, de¬ 
pending upon size of coil wound. Tighter 
than usual coupling is sometimes desirable 
on VHF in cases where plate resonant load 
impedance is low. It should be remembered 
that plate power pulses are on a 4:1 duty 


You can have the^T @ P PM. (jfl/ Aim 

with our base station antenna. The AT-2FM offers 
you 6 dB Gain, 1.5:1 V.S.W.R. (or better) and 3 
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Mega-Hertz.. 

For full details write: Box 357 R.R. 5 

AN-TEK INDUSTRIES Elkhart, Indiana 46514 
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Fig. 1. Conventional method of generating DSB suppressed carrier. 


factor with DSBSC (rather than 2:1, as 
with SSB). 

Practical DSB Schemes 

All DSBSC generators that do not result 
in high power losses utilize balanced modu¬ 
lators in one form or another. On VHF, 
with a commercially made exciter, the best 
way to go sideband is by using a high-level 
BM rather than a low-level one. The rea¬ 
sons are obvious: The TX-62 exciter in use 
at W4KAE already puts out 10-15W on 


2m. And I drive much higher-power linears, 
which need additional watts PEP to push 
them to 500W average power output. 
Insertion amplifiers cannot be tolerated 
because of difficulty of obtaining adequate 
stability with very high peak powers. The 
several working circuits I recommend* for 
stable operation follow: 

Figure 1 shows the more conventional 
method of obtaining DSBSC on the HF 
bands. Usually, it is not necessary to add a 
differential capacitor, since the DSB gener- 



Fig. 2. W4KAE’s original “divider input.” 
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7984 |/8 in. Cu. STRAP 



SWITCHED AC 
TO AMPLIFIER 


Fig. 3. Final 2m double sideband suppressed carrier transmitter and power supply. 


ated results from 90° phasing either side of 
centertap. Quadrature phasing is simply 
half of 180° “push-pull.” 

Figure 2 shows a special push-pull “di¬ 
vider input,” my own original design. This 
circuit is especially useful when very high 
capacities are encountered on UHF input 
circuits. The input transformer secondary 
is to be self-resonant with tubes in place 
and associated strays. Grid-dipping must be 
done before placing LI and L2 in circuit. 
Once the broad-resonance condition exists, 
the two inductors should be peaked with 
the input butterfly so that balanced series 
tuning with both tubes’ input circuits is 
obtained. 

Figure 3 is a most successful medium- 
powered DSB ham rig. Featured is a high 
current supply made from two Triad 200 
mA low-voltage power transformers whose 
windings conveniently series to provide 
400 450V. A total of 80 juF is needed for 
filtering to get a T9 note on the nulled 
carrier. Carrier suppression is —36 dB, even 
so! 


An inductive divider is used on input. 
The 10 k£2, 10W wirewound resistor is a 
swamper which provides increased stability 
when audio gain is opened up about 3 A 
turn. It also provides an impedance match 
to the hi-fi amplifier used in BM service. 

Alignment and Adjustment 

To tune the balanced modulator, all you 
need is about 5W of rf drive (from HW-17 
or TX-62) and an swr bridge. The bridge is 
used as an output indicator. First peak the 
grid circuit for a small meter deflection, 
with sensitivity control at maximum and 
key down. The BM should be plugged-in 
and turned on, of course. Notice that the 
peak can be increased greatly by output 
tank adjustment — if it cannot, disassemble 
the unit and check to see if tank variables 
are within stator mesh. Grid-dipping can 
help greatly here, before firing up. 

When both input and output peaks are 
obtained (with no audio feed), the swr 
bridge sensitivity can be turned back to 
about 10% full-scale and some audio can be 
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injected to the screens. Speaking into the 
mike should cause momentary full-scale 
readings. Driver must operate key down, as 
before. There is a point where increased 
audio gain will result in increased distor¬ 
tion (1 listen on headphones while my 
receiver is partially muted). With a dummy 
load connected and vswr normal, the point 
can be determined visually by observing 
*the erratic output meter indication. Elimi¬ 
nate residua] shack noise by shorting mike 
input when setting audio level. 

An oscilloscope can also be used to gage 
flat-topping; however, inexpert use of this 
instrument can result in disaster quicker 
than by reliancee upon elementary audi¬ 
tory monitoring with headphones and the 
bridge. An itemized procedure without the 
scope follows: 

1. After peaking the circuits as above, 
keep feedthrough indication no higher than 
about 10% highest momentary level (with¬ 
out speech, key down). 2. There should be 
no variation in feedthrough level with the 
microphone switched off. 3. Juggle the 
drive level so that enough excitation is 
present to allow maximum deflection on 
the output indicator, but not so little as to 
not allow whatever loud vowel sounds may 
be spoken to register full-scale momentary 
indication. Note: This rf driving range is 
quite broad, i.e., from 1 to 5W (estimated) 


on the paralleled grids because resistor bias 
is self-regulating. 4. Repeat these steps 
until you’re sure there’s no instability, 
exciter (driver final) heating, or rf feed¬ 
back. 

Actual carrier suppression is much great¬ 
er than merely 10 to 1! The difference 
between the indication of so-called “aver¬ 
age” signal and nulled carrier is about 100 
times. For example, most of the feed¬ 
through is simply drive power or capaci- 
tively coupled in-phase energy that is re¬ 
jected from balanced modulator output 
during those intervals when speech is pres¬ 
ent. Remember, in-phase energy like this is 
normally rejected by any voltage amplifier 
when used in power circuits, by normal 
180° phasing. An exception would be the 
cathode follower current amplifier, or the 
grounded-grid power amplifier. 

To finish adjustments I found it conven¬ 
ient to listen again on my receiver to the 
DSBSC signal, with upper sideband setting 
preferred. I do this with the rf gain all the 
way back. That sing-songy sideband sound 
is reassuring. Careful adjustment of tuning 
results in good-quality sideband. An oscil¬ 
loscope might find use, now, as a final 
check. Calling a friend to check out your 
gear is an excellent way also. Experience 
will show you need not try for momen¬ 
tary-peak indications on a monitor to be 



This photograph shows the completed DSB unit depicted , although the final “4th generation” 
and its mounting upon the Heathkit AA-13 version uses 7984s. A screwdiiver adjust pot is 
monophonic amplifier. The three-leaved inter- provided; however, this was abandoned when we 
partition shield is necessary to prevent oscillation went to self-bias as opposed to fixed, 
and resultant instability. Two types 8156s are 
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Here’s the final version (underside) of W4KAE’s 
DSBSC rig. Note the inductive divider series 
tuned input made from an E.F.J. "M” capacitor 
and a ceramic form series coil, connected with 
l/8th in. strap. The silver mica 0.001 capacitor 


connects to the “Y” going to both control grids 
in parallel Output tank has moderate L to C 
ratio, using a 160-211 butterfly variable which 
establishes rf ground. 


the same as full carrier indication at the 
same power level: this is because the meter 
damping will not allow true “peak” read¬ 
ings. Because of this, don’t “talk up” to 
the same level you used to run on AM. 

Use and Conclusion 

Using the 2m VHF double-sideband rig 
is fun. Most SSB stations in Cincinnati 
could not tell the difference between it and 
their mode. DX stations like VE3BIG 
could copy very well; however, the only 
problems (with DX) came when a multi- 
path fadeout forced retuning on their part, 
and confusion resulted in which sideband 
to use. This is not as great a problem as 
might be expected, however, because we 
use the piggy-back method of DXing and 
everyone stays right on frequency (no 
tail-ending)! 

Concern about wasted power in the 
other sideband is almost academic in prac¬ 
tical operation, since duty cycle is quite 


low for SSB or DSBSC. If “they” can hear 
you at all, chances are the lost energy is 
unimportant. If your linear can be run at 
slightly lower plate voltage than normal, 
you can get some increase in signal by 
overdriving it a little - getting rf clipping 
this way — but don’t crank the audio up 
into the balanced modulator. 

The one disadvantage to DSB is the 
operator confusion previously mentioned: 
It’s not so bad on DX, but 80-mile Cincin¬ 
nati stations tend to become relaxed in a 
long QSO and sometimes they forget which 
sideband to tune, winding up with a 3 kHz 
offset on alternate transmissions! I’m sure 
this problem can be overcome if operators 
learn to switch sidebands on their recivers, 
when hearing backward speech, instead of 
trying to retune for just one sideband. With 
DSB, you should always switch from UP¬ 
PER to LOWER or vice versa, when hear¬ 
ing “backward” speech - then retune. 

. . .W4KAE" 
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FETS: 
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FOR TUBES 

Lewispaul Electronics, Inc. 
303 West Crescent Avenue 
Allandale, New Jersey 07401 


A fter having a nice brand new Standard 
FM transceiver ripped out of an assis¬ 
tant editor’s car, and further to find that this 
multi-centibuck investment brought nothing 
from the assorted insurance companies 
(which are gradually bleeding us of as much 
green corpuscles as they can) but shrugged 
shoulders and polite letters of too bad but 
we don’t feel that we covered you for this, 
nervousness set in every time 1 looked at the 
mass of two meter FM gear that had 
accumulated in my car. 

Never one to go at anything in ham radio 
half way, I set about being able to get into 
all of the repeaters in Wl - and W2-land from 
my car. This built up into three rigs and 
three antennas around the top and back of 
the car, making it look like a wounded 
porcupine scuttling down the road. I was 
able to hide two of the rigs in the large 
Rover glove compartment, thus keeping 
them out of sight when not in use, but this 
still left a third sitting up on the dashboard 
as a tempting prize for any enterprising 
youth. This isn’t much of a problem in New 
Hampshire, of course, but then I do drive 
down to New York and other areas where 
the life of an exposed piece of gear is 
measured in minutes, and it is a drag to have 
to put the rigs in the trunk every time I 
park. 

Being an avid reader of 73 magazine, I 
could hardly help but notice that ad in the 
November issue by Technical Product De¬ 
velopment Company for an automatic alarm. 
I went the whole way and ordered one of 
their Model 270 Automatic alarms, complete 
with siren. The alarm gadget costs $50, if 
you get it with all the options. This includes 
a recycler which turns off the siren after 
about two minutes and resets again automa¬ 
tically to guard against re-entry. The alarm is 
$40 without this feature. A manual model is 
available for $30 with the recycler and $20 
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without. The siren is $19 if you prefer that 
to using your regular car horn. There is 
something particularly alarming about a 
siren, so I went that route. I figured 
there would be no question if I heard my car 
sounding off in a distance that way. 

So there was old fumble-fingers Wayne, 
armed with the alarm system, a set of 
instructions, and a pair of wire cutters. The 
whole operation took me just under two 
hours, and that included a couple of pauses 
for coffee, a long phone call from an author, 
and some hunting around the house for 
solder lugs and screws that I turned out not 
to really need. 1 think one hour would have 
done it if I could have kept my mind on what 
I was doing. 

When the job was done there came the 
good old “smoke” test. 1 sat in the car, 
turned off the ignition, waited one minute 
and then opened the car door. Would it 
work? Ten seconds later the siren let loose 
and the whole east end of Peterborough 
knew that it worked. 

You have about 40 seconds or so after 
you turn off the ignition to get out of the 
car and close the doors. Then the alarm arms 
itself and is ready to let out a howl that will 
panic anyone within a hundred yards. You 
have seven seconds or so after opening the 
car door to turn on that ignition key before 
all hell breaks loose. Imagine the panic some 
night when I get into the car and manage to 
drop the key. I am able to do this ... I’ve 
proven it. 

A few weeks ago I was getting out of the 
car and somehow the ignition key caught on 
the steering wheel and flipped out of my 
hand. Big deal, right? Well, Lin and I hunted 
for fifteen minutes trying to find where it 
went. We looked everywhere! We checked in 
the seats, under them, under the floor mats, 
glove compartments, and on and on and on. 
We checked outside the car . . . nothing! Was 
it an apport? Thank heavens I didn’t have 
that alarm set up then. 

Now, I’m ready for downtown 
Boston . . . even for New York! Perhaps I am 
being too smug. Knowing New York, they 
may well steal the alarm along with every¬ 
thing else. But they’ll have to work for it 
and their eardrums will never be the same. 

. . .W2NSD/1 
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BRAND NEW FREQ-SHIFT TTY MONITOR: 

NAVY OCT-3: FM Receiver type, freq. range 1 to 26 MHz 
in 4 bands, cont. tuning. Crystal calib. Reads up to 1500 Hz 
deviation on built-in VTVM. Cost $1100.00 each! In 
original box, with instruct, book & cord, fob Mariposa, Cal. 

.. . .49.50 


HIGH-SENSITIVITY WIDE BAND RECEIVER 

COMMUNICATIONS • BUG DETECTION 
• SPECTRUM STUDIES 

38-1000 MHZ AN/ALR-5: Consists of brand new tuner/ 
converter CV-253/ALR in original factory pack and an exc. 
used, checked OK & grid main receiver R-444 modified for 
120 v. 50/60 hz. The tuner covers the range in 4 bands: 
each band has its own Type N Ant. input. Packed with each 
tuner is the factory inspector’s checkout sheet. The one we 
opened showed SENSITIVITY: 1.1 uv at 38.4 mhz, 0.9 at 
133 mhz, 5 at 538 mhz, 4V Z at 778 mhz, 7 at 1 ghz. The 
receiver is actually a 30 mhz IF ampl. with all that follows, 
including a diode meter for relative signal strengths: an 
attcn. calibrated in 6 db steps to —74 db, followed by an 
AVC position; Pan., Video & AF outputs; switch select pass 
of ±200 khz or ±2 mhz; and SELECT AM or FM! With 
Handbook & pwr. input plug, all only . 375.00 


30 mHz Panadapter for the above.129.50 


Regul. Pwr Sply for Command, LM, Etc. 

PP-106/U: Metered. Knob-adjustable 90-270 v up to 80 ma 
dc; also select an AC of 6.3 v 5A, or 12.6 v 2Vi A or 28 v 
2 1 2 A. With mating output plug & all tech. cata. Shpg. wt. 

50 lbs.19.50 

BARGAINS WHICH THE ABOVE WILL POWER: LM-(*) 
Freq. Meter: 125—20 MHz, .01%, CW or AM, with 
serial-matched calib. book, tech, data, mating plug. Ship¬ 
ping wt. 16 lbs..57.50 

TS-323 Freq. Meter: 20-480 mhz. 001%. 169.50 

R23A/ARC5 Command Q-5’er 190-550 KHz, 

exc. cond. 16.95 

A.R.C R22 Command revr 540-1600 KHz, exc. cond 17.95 

A.R.C. R15 (MIL R-509) Command, 108-135 MHz, 

new.27.50 


NEMS-CLARKE 31670 FM Rcvr 55-260 MHz 

like new. 475.00 

IAIWV Rcvr/Comparator 2 V 2 - 20 MHz, solid state . . 250.00 
SSB Converter CV 591 A/URR (455 KHz) w/book . 137.50 
Ferris 332 (*) Field Strength Meter is a red-hot receiver 

from 1 50 KHz to 20 MHz, only .95.00 

Empire Devices NF-114 RFI meter is a red-hot receiver 

from 1 50 KHz to 80 MHz. 295.00 

Spectrum Analyzer Give-Away: Polarad TSA with STU-1 
head: 10-1000 MHz. Looks good, sold as-is .. 350.00 


We have the best test-equipment & oscilloscope 
inventory in the country so ask for your 
needs . . . don't ask for an overall catalog . . . 
we also buy, so tell us what you have. 


R. E. GOODHEART CO., Inc. 

Box 1220 GC, Beverly Hills, Calif. 90213 
Phones: Area Code 213, Office 272-5707 


Toroid core, reactor or inductor. Core size 'A" thick 1" wide 2 3/8” od 1 
3/8” id. Silicon steel spiral wound plastic covered core. This toroid core 
now has 296 turns of #18 wire wound around core. Core weight 13 oz. 
wire weight 'A lb. total weight 1 lb. 5 oz. Room for additional 12 volt 
primary and feedback windings. CAN be used for powering FM with 
voltage doubling circuit. Approximate D.C. output 500 volts. Power input 

up to 200 watts .S.90 ea, 3 for $2.50 

Write to us for items available. 

TOWER COMMUNICATIONS 
1220-22 Villa St., Racine, Wl 53403 


SIMPLE 

SQUELCH 


A s anyone who has monitored a re¬ 
ceiver for any length of time knows, 
a squelch is worth its weight in gold. 
Especially mobile, nothing can seem more 
tiring than constant receiver noise. 

A simple squelch arrangement can be 
added to most small transceivers, with 
minimum effort, to alleviate the problem. 
Two diodes and a few resistors are all that 
is needed to make this effective squelch. 



Fig. 1. Simple squelch circuit. Install before final 
audio amplifier. 


The squelch circuit can be inserted 
between the last audio stage of the receiver 
and the final audio amplifier. The squelch 
level is set by varying the 1K pot. Power is 
most easily obtained from a 9V transistor 
battery. 

. . .Larry Jack WA3AQS 




“IS IT EASY TO LEARN THE CODE? - 

Frankly, no. Neither was it easy to learn how to read without two things: 
Proper instruction, and practice. CODEMASTER tapes, proven in over five 
years of sales of thousands of tapes all over the world, give you that essential 
instruction. No other teaching system offers you a more proven method, 
more accurate sending, more complete guidance. Select your CODE¬ 
MASTER tapes below! 



CM-1 : For the beginner. A com 
plete course of instruction is on the 
tape. Practice material at 5. 7. 9 
WPM. Prepares you for Novice ex¬ 
am. Includes code groups and punc 
tuation. 


CM-1%: An intermediate tape, es 
pecially for General Class exam 
study. No instruction; just practice. 
’/j hr 11 WPM; 1 hr 14 WPM; 'A hr 
at 17 WPM. Includes coded groups 
and straight text. 


CM-2: For Extra-Class license 

study. Mostly straight text, some 
code groups. 1 hour at 20 WPM, 'A 
hour each at 25 and 30 WPM. For 
real QRQ. play this tape at twice 
speed! 


CODEMASTER tapes are 2 track monaural; available in two styles; 7 inch reel (3% IPS) and cassette. Be sure to 
specify both the program (CM-1, etc) and the style (reel or cassette). Any tape, $6.95 postpaid USA 4th class. Any 
two tapes, $13.00; all three, $17.00 PPD. For air shipment in USA add 50 i per cassette or 80tf per reel. 
Immediate delivery. Mastercharge and Bankamericard honored; give us your account number. CODEMASTER 
tapes are made only by Pickering Radio Company, P O Box 29A, Portsmouth, Rl 02871. See your dealer or order 
direct. Satisfaction guaranteed_ 
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JEFF-TRONICS 

SOLA CONSTANT VOLTAGE TRANSFORM¬ 
ER, type CV, #22-962 5E93. 1000 Va, 

108—132 volts input, 118 volts out, 8.48 amps, 
60 Hz. Brand new. Shpg. Wt. 65 lbs. 

$35.00 each .3 for $95.00 

POWERSTAT, 230 v. input. 0-230 v. out, 35 
amps max., 60 Hz. 14" wide, 6V4" high. No 
cover or dial. Used, exc. Wt. 75 lbs. 

S22.50 each .5 for S100.00 

(above 2 items ship by REA or motor freight) 

Panoramic SB-8B T-1000 Spectrum Analyzer. 5 

Me. IF. With power supply.$200.00 

APR-4Y receiver with CV-253 plug-in. Tunes 

38-1000 MHZ. 115 v. 60 Hz.$200.00 

H-P 100-D Frequency Standard .$135.00 

H P 524-B Counter, 10 Me .$250.00 

526-A Video Amplifier plug-in for 524-B, C, D . 

.$50.00 

526-D Phase Unit plug-in for 524-B, C, D. 
Measures phase angle to 0.1 degree . . $100.00 
H-P 715-A Klystron Power Supply .... $60.00 


Send for catalog of surplus electronic equip¬ 
ment & parts. 25d for handling. 


JEFF-TRONICS 

4252 Pearl Rd., Cleveland, OH 4410S 


GATEWAY 

ELECTRONICS 

6150 DELMAR BLVD., ST. LOUIS, MO 63112 
314-726-6116 

MOTOROLA 432 Mhz TRANSCEIVERS - Model 
T44-6A — Complete with all cables, control 

head, and mic. — ship wt. 75 lb.$25.00 

RCA 150 Mhz TRANSCEIVERS-Model CMC-30 
CAR FONE — Complete with all cables, control 
head, and mic. — ship wt. 75 lb.$85.00 

12 VOLT A RELAY - ship wt. % lb.$3.50 

2C39 A (Ceramic version) — ship wt. Va lb. . . $6.00 
6397(final used in P-33 etc.)—ship wt.1/8 lb. $4.50 

1AD4 - ship wt. 1/8 lb.$2.50 

5678 - ship wt. 1/8 lb.$1.50 

MOTOROLA 6 VOLT XTAL OVEN - 

ship wt. Vi lb.$1.00 

RCA 12 VOLT XTAL OVEN-ship wt. Vi lb. $3.50 
GE 12 VOLT XTAL OVEN-ship wt. V* lb. $3.50 

4 COND. MIC. CABLE-Coil Cord - 2 shield¬ 
ed — 2 unshielded — 30" retracted — 15' ex¬ 
tended — ship wt. 2 1b.$6.50 

BRUSH 4 CHANNEL CHART RECORDER - 
Model RD2341 with DC Amplifiers and cables— 
ship wt. 75 lb.$250.00 


See other ads for our 1C prices and write for our 
catalog. Stop in and see us when you 're in St. 
Louis. 


ALLEN BRADLEY’S 
“MICRO-POTS” 


i for 




Type G. 1/2" dia. x 
1/2" high. Mounis 1/4" 
hole, with shaft, linear, 
immersion-proof high 
freq. 



Ohms 
□ 100 

□ 250 

□ 500 


Ohms 

□ l.OK 

□ 2.5K 

□ 5.OK 


Ohms 

□ 10K 

□ 25K 

□ SOK 


Ohms 

□ 100K 

□ 250K 
P 500K 


Ohms 

□ 1 Meg. 

□ 2 Meg. 

□ 5 Meg. 


PIV 

1 Amp* 

2Amp 

3Amp 

so 

$.05 

$.05 

$.08 

lOO 

.06 

.06 

.12 

200 

.07 

.07 

-15 

400 

.09 

.09 

.22 

600 

.12 

.12 

.28 

800 

.15 

.16 

.39 

lOOO 

.18 

.22 

.59 


EPOXY 

SILICON 

RECTIFIERS 


LINEAR AMPLIFIER SALE! 

Type Function s a ] e 

□ 709C* Operational. / .59 

□ 7 IOC* HI-speed Dlf. Comparator /x .59 

□ 711C* Dual Comparator u f>° ° \ -59 

□ 723 Voltage Regulator s? \r >’1.49 

T) 741 Freq. Comp. 709 a ..C .95 

□ 709-709 Dual 709’s a'J’L y* -C° 1.49 

□ 741-741 Dual 741’s V V X 98 

State case desired: I>1P. TO-5. FLAT PAK 


6 

•AMP 

FULL 

WAVE 

BRIDGES 


I’ll v 

SALK 

U 400 

1.50 -- ' ' 

□ 

50 

$.88 

□ 600 

1.75 

□ 

lOO 

.99 

I ] 800 

n iooo 

1.95 

n 

200 

1.25 

2.25 —— 


LIGHT EMITTING DIODES 


Use as logic readouts, either on panel d* 1 
or right on cards. Infinite life. ^ I 




□ 2.5 AMP 1000 PIV 

SILICON RECTIFIER 

• EPOXY 

• Microminiature 

• Obsoletes "bullets" 


4 for $1 


6 AMP 2000 PIV 
SILICON STUD 
RECTIFIER 


□ 



GIANT SALE ON NEW TTL 
TEXAS & NATIONAL ICs 


Buy Any 3 - Take 10% Discount! 

* Factory Tested! ’’Factory Guaranteed! 

Type Function f 

□ SN7400N Quad 2 input NAND gate.S 

□ SN7401N SN7400 with open collect 

□ SN7402N Quad 2 input NOR gate. 

_ SN7404N Hex inverter. 

_J SN7405N Hex inverter, open collect . 

□ SN7410N Triple 3 input NAND gate 

□ SN7420N Dual 4 input NAND gate . 

□ SN7430N 8 input NAND gate. 

□ SN7440N Dual 4 input NAND buffer. 

□ SN7441N BCD to Decimal driver. 1 

D SN7446N BCD-to-7 seg. dec./driver . ... 2 

□ SN7447N BCD-to-7 seg. dec./driver . 2 

□ SN7472N J-K Master slave flip-flop 

□ SN7473N Dual J-K Master slave flip-flop . . 

□ SN7474N Dual D triggered flip flop 

T SN7475N Quad bistable latch.1 

□ SN7476N SN7473, with preset-n-clear . . 

□ SN7481N 16-bit memory (scratch pad) 1 

□ SN7.483N 4-bit binary full adder 
fl SN7490N Decade counter ... 

□ SN7491N 8-bit shift register 

□ SN7492N Divide by 12 counter . . 

□ SN7493N 4-bit binary counter 
D SN7494N 4-bit shift register 
H SN7495N 4-bit register right-N-lefl 



□ 15p CATALOG on Fiber Optics, ‘ICs’, Semi’s, Parts 

Terms: add postage. Rated: net JO, cod’s 25 f \ . 
Phone Orders: Wakefield. Mass. (filT) 245-3829 
Retail: 211 Albion St.. Wakefield. Mass. 


POLY PAKS 


P.0 BOX 942 A 
Lynnfieid. Mass 
01940 


DECEMBER 1971 
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READER SERVICE 

Please either tear out this list of advertisers and send 
it in to 73 with as many boxes checked off as you 
would like to see brochures, data sheets or cata¬ 
logs ... or else make a copy and send that in. Do NOT 
fail to send for data on those products and services that 
interest you. Your magazine will be as large as the 
number of ads allow it to be. . . so the more you 
encourage the advertisers the bigger magazine you will 
have. When you send for information, the advertisers get 
encouraged. Send. 


ADVERTISER INDEX December , 1971 


o 

Adirondack 61 

□ 

Jefftronics 95 

□ 

Allied 66,67 

□ 

Juge 56 

. ° 

An-Tek Industries 87 
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K-Enterprises 68 

□ 

ATV 18 

□ 
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Avcom 65 
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Lee Electronics 59 
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Callbook 34, 86 
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Lewispaul 92 
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Circuit Spec. 57 
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Mann 62, 63 
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Comm Spec. 52 
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Mail to: 73 INC., PETERBOROUGH NH 03458 
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A = Next higher frequency may be useful also. 
B = Difficult circuit this period. 
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